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(54) Title: 1 .4-BENZODIAZEPINONES AND THErR USES AS CCK ANTAGONISTS 
(57) Abstract 

Benzodiazepine derivatives of formula (I) wherein R 2 
is alky) or cycloalkyl-alkyl when R 4 is hydrogen, or R 2 is 
a variety of specified groups when R A is alkyl, halogen or 
dialkylamino, are useful as cholecystokinin antagonists. 
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DESCRIPTION 
1 , 4-BENZ00 IAZEP I NONES AND THEIR USES AS CCK ANTAGONISTS 
TECHNICAL FIELD 

This invention relates to new benzodiazepine derivatives or a 
pharmaceutically acceptable salts thereof which are useful as a 
medicament. 

BACKGROUND ART 

Some benzodiazepine derivatives have been known as described, 
for example, in European Patent Application Publication No. 349949 
and International Publication No. WO 96/04254. 

DISCLOSURE OF INVENTION 

This invention relates to new benzodiazepine derivatives or 
pharmaceutically acceptable salts thereof. 

More particularly, it relates to new benzodiazepine derivatives 
and pharmaceutically acceptable salts thereof which are selective 
cholecystokinin-B (CCK-B) antagonists or cholecystokinin- A and B 
(CCK-A/B) antagonists and therefore useful as therapeutical and/or 
preventive agents for disorders of appetite regulatory systems (e.g., 
anorexia, etc.), disorders associated with intestinal smooth muscle 
hyperactivity (e.g., irritable bowel syndrome, sphincter spasm, etc.), 
panic disorder, psychosis (e.g., schizophrenia, etc.), pancreatitis, etc. 
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and also useful as analgesics. 

The benzodiazepine derivatives of this invention can be 



represented by the following formula (I); 



R 1 

I 



R 4 - 




Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(Jo wer)alkyl; 

(4) heterocycIic(lower)alkyl which may have one or more 
suitable substitucnl(s): 

(5) arvl(.ower)alkvl which may have one or more suitable 
substituenl(s); 

(6) carboxy(lowcr)alkyl; 

(7) protected carboxy(lower)alkyl; or 

(8) O 
II 

-A- C- R 5 
[ wherein 



20 R> is 



A is lower alkylene and 
is 

(a) lower alkyl, 
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(b) C 3 -C 3 cycloalkyl, 

(c) adamantyl. 

(d) aryl which may have one or more suitable 
substitucnt(s), 

(e) amino which may have one or two suitable 

subst ituenl(s), 

(f) azabicyc!o[3.2.2Jnonyi, or 

(g) saturated het ero monocyclic group containing 
at least one nitrogen atom, which may have o 
or more suitable subst ituent(s)], 

R 2 is 

(1) lower alkyl, 

(2) C r C t cycloalkyl, 

(3) lower alkoxy(lo wer)alkyl, 

(4) C-C, cyc!oalkyl(lower)alkyl, 

(5) N, N : -di(lowcr)alkylamino(lowcr)alkyK 

(6) lower alkylpiperaziny i( lo wer)a Ikyl. 

(7) lower alky ll hio ( low er)alkyl, 

(8) hydroxy(Iower)alkyl, 

(9) protected hydroxy(lo wer)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

(11) aryl which may have one or more suitable 

substituent(s), 

(12) cyano, 

(13) lower alkanoyl, 
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(14) carboxy(Jower)alkenyl, or 

(15) protected carboxy(lowcr)alkenyl ? 

R* is indolyl or -NH-R 6 [wherein R 6 is 

(1) aryl which may have one or more suitable 
substituent(s), 

(2) pyridyl which may have one or more suitable 

substituent(s), or 

(3) C,-C a cycloaJkyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)alkylamino, 

vith proviso that when R 4 is hydrogen, then R 2 is lower alkyl 
or C 3 -C, cycloaJky](lower)alky] ; 



or a pharmaceutically acceptable salt thereof. 

According to the present invention, the new benzodiazepine 
derivatives (I) can be prepared by the processes which are illustrated 
in the following scheme. 
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Process 1 



R 4 - 



R 1 



R2 

(n) 

or its reactive derivative 

at the amino group or a salt 

thereof 



o 

II 

HO — C — R 3 
(in) 

or its reactive derivative 
or a salt thereof 




or a salt thereof 
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Process 2 

H 




R2 

(I) 

or a salt thereof 
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Process 3 




HN 

(vn> 

or its reactive derivative 

at the imino group or a salt 

thereof' 



R 4 — - 



A-C -NT 



N- 



O 



R2 
da) 



O 

II 

NH OR 3 



or a salt thereof 
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Process 4 



A-COQH 
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HN^ 7 



(vrrn 

° r its r ««iv e derivative 
at «he imino gnxp or « iJaJt 
thereof 



R 4 - 




whcrcin R«, r .» r4 

-J » -«...* He,„ omonocyelk 

one „, more suj , ab|e 5ubsii , 
X js halogen, 1 

hydr«g en( lower alkyj or h«H 

" ,0WW ' ,k ". h ^-x y(1 o W er)a, kyJ , 
aryJ C ]ower)aJkyJ or pyridy] 
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The starting compounds (II), (IV) and (VI) can be prepared by 
the following processes. 



Process A 



R 4 - 




X — R 1 

(V) 

or a salt thereof 
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Process B 




R2 

(XI) 

or its reactive derivative 

at the carbaxy group or a salt 
thereof 



HM 



(VH) 

or its reactive derivative 

at the irnirio group or a salt 

thereof 




or a salt thereof 
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R 1 




(X) 

or a salt thereof 



Elimination reiajtion of 
the amino protective group 




or a salt thereof 
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Process D 



A-Ri° 




COD 
cr a salt thereof 

Eliminaticn reaction cf 

the carboxy protective group 

T 

A-COOH 




R 2 
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Process E 




O 

II 

HO — C — R 3 
(m) 

or its reactive derivative 
or a salt thereof 




wherein R\ R\ R\ R\ X, -NO and A are each as defined 
above, 

R 9 is protected amino, and 
R 10 is protected earboxy. 
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With regard to the object compound (I), in casc that ^ 
compound (I) has the group of the formula : 

in R l , said group can also exist in the tautomeric form and such 
tautomeric equilibrium can be represented by the following scheme 

% — 




<*> (B) 
Both of the above tautomeric isomers are included within the 

-ope of the present invention. In the present specification and claim, 
the compounds including the group of such tautomeric isomers are 
represented for the convenient sake by one expression of the group G f 
the formula (A). 

Further, in case that the compound (I) has the group of the 
formula r 

K 
N 

-o 

N — N 

i" R 4 . said group can also exist in the tautomeric from and such 
tautomeric equilibrium can be represented by the following scheme . 



K 

» N 

^ // — W / 

N N N — NE 



< C > (D) 
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Both of the above tautomeric isomers are included within the 
scope of the present invention. In the present specification and claim, 
the compounds including the group of such tautomeric isomers are 
represented for the convenient sake by one expression of the group of 
5 the formula (C). 



BEST MODE FOR CARRYING OUT THE INVENTION 
Suitable pharmaceutical^ acceptable salts of the object 
compound (I) are conventional non-toxic salts and include a metal 
10 salts such as an alkali metal sal, (e.g., sodium salt, potassium sal,, 
etc.) and an alkaline earth metal salt (e.g., calcium sal,, magnesium 
salt, etc.), an ammonium salt, an organic base sal, (e.g., 
trimethylamine salt, trie.hylamine salt, pyridine salt, picoline salt, 
dicyclohexylamine sal,, N.N'-dibenzylethylene diamine salt, etc.), an 
15 organic acid salt (e.g., acetate, maleate, tartrate. me,hanesuIfona,e, 
benzenesulfonate, formate, to luencsuifonate, trifluoroacetate, etc.), 
an inorganic acid sal. (e.g., hydrochloride, hydrobromide, sulfate. 
Phosphate, etc.). a salt with an amino acid (e.g., arginine, aspartic 
acid, glutamic acid, etc.), and the like. 
< In Ihe above and subsequent descriptions of the present 

specification, suitable examples and illustrations of the various 
definitions whtch the present invention include within the scope 
thereof are explained in detail as follows. 

The term "lower" is intended to mean 1 to 6 carbon atom(s), 
unless otherwise indicated. 
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Suitable "lower alky!" may include methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, 3-methylbutyl, pentyl, 
t-pentyl, hexyl and the like. 

Suitable "hydroxy protective group" in "protected 
5 hydroxy(lower)alkyl *' may include acyl, which includes aliphatic acyl 
group and acyl group containing an aromatic or heterocyclic ring. 

And, suitable examples of the said acyl may be lower alkanoyl 
(e.g., formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, 
isovalcryl, oxalyl, succinyl, pivaloyl, etc.); lower alkoxycarbonyl 
10 (e.g., methoxycarbonyl, ct hoxycarbonyl, propoxycarbonyl, 
isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl, 
pentyloxycarbonyl, hexyloxycarbonyl, etc.); lower alkanesulfonyl 
(e.g., mesyl, ethancsulfonyl, propanesulfonyl, isopropanesu lfo nyl, 
butancsulfonyl, etc.); arcncsulfony 1 (e.g., benzenesulfonyl, tosyl, 
etc); aroyl (e.g., benzoyl, toluoyl, xyloyl, naphthoyl, phthaloyl. 
indancarbonyl, etc.); ar(lower)alkanoyl (e.g., phenylacetyl, 
phenyipropionyl, etc.); ar(lo wcr)alkoxycarbonyl (e.g., 
benzyloxycarbonyl, phenethyloxycarbonyl, etc.), and the like. 

Suitable "heterocyclic group" may include saturated or 
unsaturated, monocyclic or polycyclic heterocyclic group containing 
at least one hetero-atom such as an oxygen, sulfur, nitrogen atom and 
the like. And especially preferable heterocyclic group may be 
heterocyclic group such as 

unsaturated 3 to 8-mcmbered heteromonocyclic group containing 
1 to 4 nitrogen atom(s), for example, pyrrolyl, pyrrolinyl, imidazolyl, 
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pyrazolyl, pyridyl and its N-oxide, pyperidyl, pyrimidinyl. pyrazinyl, 

dihydropyridazinyl, tetrahydropyridazinyl, triazolyl (e.g., 1H-1,2,4- 

triazolyl. 1 H-l, 2,3-triazolyl, 2H-l,2,3-triazolyl, etc.), tctrazolyl 

(e.g., lH-letrazolyl, 2H-tetrazolyl, etc.), dihydro triazinyl (e.g., 4,5- 

5 dihydro-l,2,4-triazinyl, 2,5-dihydro-l ,2,4-triazinyl, etc.), c , c ., ; 

saturated 3 to 8-membered hctcromonocyclic group containing 1 

to 4 nitrogen alom(s), for example, pyrrolidiny 1, imidazolidinyl, 

piperidino, piperazinyl, azacycloheptyl, azacyclooctyl, etc., : 

unsaturated condensed heterocyclic group containing 1 to 5 

10 nitrogen atom(s), for example, indolyi, isoindolyl, indolinyl, 

isoindolinyl, indolizynyl, benzimidazolyl, quinolyl, isoquinolyl, 

indazolyl, benzot riazoly I, tctrazolopyridyl, letrazolopyridaziny] 

(e.g.,tetrazolofl,5-b]pyridazinyl, etc.,), dihydrotriazolopyridazinyl, 
etc.,; 

unsaturated 3 to 8-membered het eromonocyclic group containing 
1 to 2 oxygen atom(s) and 1 to 3 nitrogen atom(s), for example, 
oxazolyl, isoxazolyl, dihydroisoxazolyl, oxadiazolyl (e.g., 1,2,4- 
oxadiazolyl, 1,3,4-oxadiazolyl, 2,5-oxadiazolyl, etc.,), etc., ; 
saturated 3 to 8-membered heteromonocyclic group containing 1 to 2 
oxygen atom(s) and 1 to 3 nitrogen atom(s), for example, 
morpholinyl, etc., ; 

unsaturated condensed heterocyclic group containing 1 to 2 
oxygen atom(s) and 1 to 3 nitrogen atom(s), for example, 
benzoxazolyl, benzoxadiazolyl, etc., ; 

unsaturated 3 to X-membered heteromonocyclic group containing 
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'"•"in. i.2-.M„., yl . thiazollnyl> lhiadia2o , • 

Ihiadiazolyl, 1,3,4-ihiadiazoly] i ? «.,,.. 

u^uiyj, 1,2,5-thiadiazolyl, j -5 3 

thiadiazolyl), etc.,; 

5 , ; a,ura,ed 3 - 8 -~« -—...«,...« ^ P conlaining , 

• .,„„<,, a „ d , ,„ 3 n „ rogcn aiomw ^ 

thiazoJidinyl, etc.,; ' 

— 3 .0 ....... r.- h .,. reB o B .c y c„. Ire>p COB1 . iBl .. 

^ oxygen atom, tor example furyl, etc., ; 

10 unsaturated 3 .„ a m , 

>» 8-member.d hcrononocycli. „,„„„ 

C0,, """I • "Ift-r ..... for , w ,. yIi #le . 

■■«'« ..«(., a» d 1 ,„ 3 „ ilrogen ,, r cxamp|£ 

»«».hl. M |„. bc„ 2 „ lhiadia2olyl , etc and 

S-i..M. may , nc , udc pheny , ^^^^ ^ ijke 

s.«. W . - prel . cled carboxy „ may inciujc esierjf 

and the like. y 

«•«• n-Py. ,o P „ Prl „,., >„,,, „„„ isobmy| ( 

yl pe " ,y ' •««. Co , w miy „.« ., ; Msl 

° n ' * 0l """ e «•"»'»»«.!(.), for cx«m ple , | ow „ 
■*...yl..rtl.,.„., kpl csler (e . s , accloxymc , hy , csicf 
propio.,,0,,...*,, csl£r , bu , yrylosymelhy , esur vai£ryi 

* «r-..b„ es , er , pivaloyloxymelhyl es|cr hexanoy ,„ xymeihy| 
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l(or 2)-acetoxye,hyl ester, 1(or 2 or 3)-ac el oxyprop yl ester, 1 (o , 2 
or 3 or 4)-.celoxybuty| ester, 1 (or 2)-propionyloxyethvl ester. 
l(or 2 or 3)-propionyloxypropyl ester, l(or 2)-bu.yryloxye.hyl ester, 
Kor 2)-isobu, y ryloxye,hyl ester, l(or 2)- P iva.o y lox y eth y l ester, l(or 
•5 2).hexanoyloxycthyl ester, i.o-buiyryloxymeihyl ester, 2- 

ethylbutyryloxvmethyl ester. 3,3-dimethy.butyryloxymethyl ester, 
l(or 2)-pentanoyloxyethyl ester, etc.], lower 

alkanesulfon y ,(,ower)a,k y l ester (e.g. 2-mesylethv! ester, etc.), 
m ° n0(0r ^ ° r tri )-ha.o ( . owe r)al k vl ester (e.g. 2-iodoc.hyl ester, 
10 2,2,2-trichloroethyl ester, etc.), lower 

.lkox y c.rbo„yloxy(low.r).lkyl ester (e.g. m ethox y earbon y ,ox ym e,h y , 
es.er, ethoxycarbonyloxy.ethyl es ,cr, 2-methoxyc.rbonyloxyethyl 

ester, 1 -ethoxycarbonyloxyethyl ester, 1 -f.opropoxyc.rbonyl- 

oxycth y ] ester, etc.), 

■5 «ower a, kyIthio (,owe r )al ky , ester (e.g. tnethyithiotnethvl ester, l-( or 
2-) m e, hy lthioeth y . es.er, l-(or 2- or 3-) m e,h y „hio P rop y , cster, , . (or 
2- or 3- or 4-)methyllhiobutyl ester, l-( or 2- or 3- or 4- or 

5- )me.hylthiopent y ] ester, l-( or 2- or 3- or 4- or 5- or 

6- )melhylthiohcxyl es.er, ethyl-thiomethyl ester, l-(or 

0 2- ) ethy,thio e ,h y l ester, l- (or 2 . or 3-)ethyl,hiopropyl ester, 

propylihiomchyl ester, l-(or 2-)propyl, hioclhyl cs|cr> ,. (or 2 . or 
3-)prop y .thiopro Py l ester, etc.), phlh.lid y lide„e(lower).lkyI ester, or 
(5-lower alk y l-2-oxo-l,3-dioxoi-4- y |)(, 0 wer)aIk y l ester [e.g. ( 5 - 
^th y l-2-oxo-l,3-dioxoI-4- y l) m eth y l ester, (5-eth y l-2-oxo- 1 ,3- 
d ioxo,-4- yl ) m e, hyI ester, (5-p ropyI . 2 . oxo . , ,3-dioxo,-4-y,)cthv. ester 
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etc.J; lower alkcnyl ester (e.g. vinyl ester, etc.); lower alkynyl ester 
(e.g. ethynyl ester, propynyl ester, etc.); ar(lowcr)alky I ester which 
may have at least one suitable substituent (s) such as rao„o(or di or 
tri) P heny](lower)alkyl ester which may have at least one suitable 
•5 subsli.uent(s) (e.g. benzyl ester, 4-me.hoxybenzyl ester, 4- 

nitrobenzy. e.ster, phenethyl ester, trityl ester, benzhydryl ester, 
bis(me,hoxyphenyl)me.hyl es.er, 3,4-dimethoxybenzyl ester, 4- 
hydroxy-3,5-di-ter,-bu,ylben Z y. ester, etc.); aryl ester which may 
have a. lens, one suitable S ubstiluent(s) (e.g. phenyl ester, 4- 
10 chlorophenyl ester, tolyl ester, ter.-bu.ylpheny. ester, xylyl ester, 
mesityl ester, cumenyl es.er, etc.); ph.halidyl ester; and the like. 

Suitable "lower alky.ene" may include straight or branched one 
having l (0 6 carbon atom(s) such ^ mcthy , ene ethy , ene 

trimethylene, tetramethyJene, pentamethylene, hexamehylene, or the 
15 like, preferably one having 1 to 4 carbon atom(s). 

Suitable "C-C, cycloaikyl" may include cyclopropyl, 
cyclobutyl, cyclopen.yl, cyclohexyl. cyeloheptyl and cyclooetyl. 

Suitable "saturated heteromonocyclic group containing at 
least one nitrogen atom" may include 

saturated 3 to 8-membered heteromonocyclic group containing 
1 to 4 nitrogen a,om(s), for example, pyrrolidinyl, imidazolidinyl, 
Piperidino, p.peridyl, piperazinyl, azacycloheptyl, azacycloociyl. 
etc.,; 

saturated 3 to 8-membered heteromonocyclic group containing 
1 to 2 oxygen a.om(s) and 1 to 3 nitrogen a.om(s), for example, 
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) 



morpholinyf etc.,; 

saturated 3 to 8-membered heieromonocyclic group containing 
1 to 2 sulfur atom(s) and 1 to 3 nitrogen atom(s), tor example, 
thiazolidinyl, etc., and the like. 

Suitable "lower alkoxy" may include methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, t-butoxy, pentyloxy, t-penlyloxy, 
hexyloxy, and the like. 

Suitable "substituent" in the terms "heterocyclic(lower)alkyl 
which may have one or more suitable substituenl(s)", 
"aryl(lowcr)alkyl which may have one or more suitable 
sub S iiiueni(s)\ "aryi which may have one or more suitable 
substituent(s)", "amino which may have one or more suitable 
substituent(s)'\ "saturated heieromonocyclic group containing a. 
least one nitrogen atom, which may have one or more suitable 
substiiuent(s)", and "pyridyl which may have one or more suitable 
substituent(s)" may include lower alkyl (which is exemplified above), 
acyl (which is exemplified above), hydroxy, lower alkoxy (which is 
exemplified above), carboxy(lo wer)alkoxy, protected 

carboxy(lowe r) alkoxy, nitro, amino, diacylamino, 

hydroxy(lower)alkyl, aryl(lo wer)alkyl, carbamoyl, oxo«, aryl (which is 
exemplified above), mono or di substituted carbamoyl (which is 
exemplified above), heterocyclic group (which is exemplified below), 
heterocyclic carbonyl(lower)alkyl, halogen (e.g., chlorine, bromine, 
fluorine and iodine), lower alkylthio (e.g., methylthio, ethylthio, 
propylthio, bulylthio, pcntylthio, etc.), carboxy, protected carboxy 



21 



PCT/JP97/03483 



(which i, o*e mpl i fie d above), .Hphe„ y , (l „ wcr)alkyl , elrazo|yl 
bydr.x,l„i.o(l„w.r,,| ky | (cg hvdroxy iminonie , hy| 

hyd,„x yirai „ oc , hyl . sulfo(l „ wer)alky| (cg sulfomelhyli 

«lfo.th,l. etc.). l..r«ol,l(l„.„). Ikyl , di(l„we,)al ky l, mlll0 <,.„., 
N,N-dime(hylamino, etc.), and the like. 

Suitable examples of the said mono or di substituted 
carbamoyl may be mono or di(lower)alkylcarbamoyl (e.g., 
methylcarbamoyl, dime, hylc.rbamoyl, ethylcarbamoyl, 
diethylcarbamoyi, N-methyl-N-ethylcarbamoyl, propylcarbamoy,, 
dipropylcarbamoy], i.opropylc.rb.moyl, butylcarbamoyl, 
pentylcarbamoy], hexylcarbamoy I, etc.), heterocyclic carbamoy, (c . g ., 
ictrazolylcarbamoyl, etc.,), mono or 

-Ke.rboxy)(.ower).lkylcarb. n .oyl (e.g., carboxymethy.carbamoy,, j. 
carboxye.hylcarbamoyl, 2-carboxyethylcarbamoyl, 1,3- 
dicarboxypropylcarbamoyl.etc.,), mono or di (lower 
alkoxycarbonyl)(lower)alkylcarbamoyl (e.g., 

l^-dicthoxycarbony.propylcarbamoyl^tc), mono or di (protected 
carboxy)(low er) alkylcarbamoyl (wherein "protected carboxy" is 
exemplified above), mono or di { (lower)alkyl } amino(.ower)- 
alkylcarbamoyl (e.g., 2-dimethylaminocthy.carbamoy., etc.), and the 



like. 



Suitable "lower a.kanoyl" may include formyl, acetyl 
propionyl, butyryl, isobutyryl, va.ery,, isovaleryl, pivaloy, and the 



like. 



Suitable "lower alkenyl" may include vinyl, prope nyl, butenyl, 
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pcntcnyl, hexenyl and the like. 

Suitable -amino protective group" in "protected amino" may 
include acyl (which is exemplified above) and the like. 

The preferred embodiments of the object compound (I) are as 



follows: 



R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl: 

(3) acyioxy(lower)alkyl; 

(4) hctcrocyclic(lowcr)alkyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and acyl; 

(5) aryl(]ower)alkyl which may have one or more acyl(s); 

(6) carboxy(lower)alkyl; 

(7) esterificd carboxy(]o wer)alkyl; or 

(8) O 
II 

- A-C-R 5 
[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(b) C,-C a cycloalkyl, 

(c) adamanty], 

(d) aryl which may have one or more subst it uent(s) 
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■elected from the group consisting of lower al kyl , 
hydroxy, lower alkoxy, carboxy(lower)a] k „ xy , 

Pieced carboxy(,o we r)al k oxy, nitro, amino s 
diacylamino, 

(C) amin ° Wh,Ch have — <>r two subst ituent(s) 
-lected from Ihe group consisting of lower alky, 
Mroxy ( ,ower)a,ky,, ar y l(,ower)a lky l and pyridy,! 

(0 azabicyclof3.2.2Jnony!, or 

(£) -turated heteromonocyc.ic group containing at 
'east one nitrogen atom, which may have one or 
-ore substi,uen,(s) selected from the group 
consisting of carbamoyl, acyl, hydroxy, 
oxo, aryl, aryl(lower)alkyl, lower alky,, 
hydroxy(,ower)a, ky ,, di(,ower)a,kylearbamoy,, 
heterocyclic group, and 

heterocycliccarbonvl(lowcr)alkyl] 

R 3 is 

(1) lower alkyl, 

(2) C,-C, cycloalkyl, 

(3) lower alkoxy(lower)allcy| ; 

(4) C.-C, cycloalkyl(lower)alkyl, 

(5) - N '-N-di(lower)aIk y lamino(lower)al ky |, 

(6) lower alkvlpiperazin y l(lower)alkyI, 

(7) lower alkvlthio(lower)alk y l, 
(«) hydrox y (iower)alk y l, 
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(9) acyloxy(lower)alky], 

(10) azabicyclo[3.2.2)nonyl(lower)a)kyl, 

(U) ary] which may have one or more halogen(s), 

(12) cyano, 

(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) esterified carbo xy(lo wer )alkenyl, 

R' is indolyl or -NH-R 6 [wherein R 6 is 

(1) aryi which may have one or more substituent(s) selected 
from the group consisting of lower alky], hydroxy, 
lower alkoxy, lower alkylthio, hydroxy(lo wcr)alkyl, 
acyl, halogen, carboxy, protected carboxy, tetrazojyl, 
triphenyl(lower)aIkyltetrazolyl, 

hydroxy imino(lo wer )alkyl, sulfo(lower)alkyl, 
tctrazolyl(lower)alkyl and di(lo wer)a Iky lamino, 

(2) pyridyl which may have one or more lower alkyl(s), or 

(3) C,-C s cycloalkylj, 

R 4 is 

(1) hydrogen, 

(2) lower alky 1, 

(3) halogen or 

(4) di(lower)alkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower 
alkyl or C,-C, cycloalkyl(lower)alkyl, 
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or a pharmaceutical^ acceptable salt thereof. 

The more preferred embodiments of the object compound ( I ) 
are as follows: 

R l is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) lower a!kanoyloxy(lo wer)alkyl; 

(4) heterocyclic(Jower)alkyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and lower alkanoyl; 

(5) aryl(lower)alkyl which may have one or more lower 
alkanoyl(s); 

(6) carboxy(lower)alkyl; 

(7) lower alkoxycarbonyl(Iower)alkyl- or 

■ <8) i? 

- A-C-R 5 
[wherein 

A is lower alkylcnc and 

R 5 is 

(a) lower alkyl, 

(b) C3-C3 cycloalkyl, 

(c) adamantyl, 
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10 



(d) aryl which may have one or more substituenl(s) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lo wer)alkoxy, 
lower alkoxycarbonyl(lower)alkoxy, nitro, amino 
and di(lower a!kanoyl)amino, 

(e) amino which may have one or two substitucnt(s) 
selected from the group consisting of 
lower alkyl, hydroxy(lower)alkyl, 
pheny l(lo wer)alkyl and pyridyl, 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated het ero monocyclic group containing at 
least one nitrogen atom, which may have one or more 
subslituent(s) selected from the group consisting of 
carbamoyl, lower alkanoyl, hydroxy, oxo, phenyl, 

15 phenyl(lower)alkyl, lower alkyl, 

hydroxy (lower) alkyl, di(lower)alkylcarbamoyl, 
piperidyl, pyridyl, pyrimidinyl and 
pyrroIidinylcarbonyl(lower)alkyl, 
R 2 is 

20 (1) lower alkyl, 

(2) C<-C s cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C,-C 8 cycloalkyl(lower)alkyl, 

(5) N,N-di(lowcr)alkyIamino(lower)alkyl, 
25 (6) lower alky lpiperazi n y l(lo wer )alky], 
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(6) lower alkylpiperaziny l(lower)alkyl, 

(7) lower alky It hio(lo wer)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) lower alkanoyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nony](lowcr)alkyl, or 

(11) aryl which may have one or more halogen(s), 

(1 2) cyano, 

(13) lo\ver alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) )ower alkoxycarbo nyl(lower)alkenyI, 
R J is indolyl or -NH-R 6 [wherein R 6 is 

(1) aryl which may have one or more substituent(s) 
selected from the group consisting of lower alky 1, 
hydroxy, lower alkoxy, lower alkylthio, 
hydroxy(lower)alkyl, lower alkanoyl, halogen, 
carboxy, esterified carboxy, tetrazolyl, 
triphenyl(lowcr)alkyltetrazolyl, 
hydroxyimino(lower)alkyl, su lfo(lo wer)a!kyl, 
tetrazolyl(lower)alkyl, and di(lower)alkylamido, 

(2) pyridyl which may have one or more lower 
alkyl(s), or 

(3) C 3 -C 8 cycloalkylj, 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 
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(4) (li(lower)alkylamino, 
with proviso that when R 4 is hydrogen, then R : is lower 
alkyl or C 3 -C a cycloalkyl(lower)alkyI, 

or a pharmaceutical^ acceptable salt thereof. 

And the more preferred embodiments of the object compound 
(I) are as follows: 



wherein R l is 

(1) methyl, 

(2) hydroxyethyl, 

(3) acetoxyelhyl, 

(4) pyridyimcthyl, imidazolylmethyl 

or thienylmethyl, each of which may have one 
or more subst it uent (s) selected from the group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more 
substituent(s) selected from the group 
consisting of acetyl, 

(6) carboxymethyl, 

(7) ethoxycarbonylmethyl or 
t-butoxycarbonylmethyl, or 



o 
I! 

-A - C- R 5 
[wherein 
A is methylene, and 
R 5 is 

(a) methyl, ethyl or t-butyl, 

(b) cyclopropyl, cyclopentyl, cyclohexyl, 
cycloheptyl or cyclooctyl, 

(c) adamantyh 

(d) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
carboxymethoxy, ethoxycarbonylmethoxy, 
nitro, amino and diacetylamino, 

(e) amino which may have one or two 
substituent(s) selected from the group 
consisting of methyl, ethyl, t-butyl, 
isopropyl, hydro xyethyl, 

isobutyl, l-melhyl-l-phenylethyl and 
pyridyl, 

(f) azabicydo[3.2.2]nonyl, or 
(S) pyrrolidinyl, piperidyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 
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from the group consisting of carbamoyl, 
acetyl, hydroxy, oxo, phenyl, benzyl, 
methyl, hydroxymcthyl, hydroxyethyl, 
diethylcarbamoyl, piperidyl, 
pyridyl, pyrimidinyl and 
pyrrolidinylcarbonylmethyl], 

R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopcniyl, 

(2) cyclopropyl or cyclohcxyl, 

(3) methoxymethyl, 

(4) cyclohexylmethyl, 

(5) N,N-dimcthylaminomethyl, 

(6) methylpiperazinylmcthyl, 

(7) methylthiomethyl, 
(<S) hydroxymethyl, 

(9) acetoxymethyl, 

(10) (3-azabicyclo[3.2.2]non-3-yl)methyI, 

phenyl which may have one or more fluorine(s), 

(12) cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) ethoxycarbonylvinyl, 

R- is indoly] or -NH-R* [wherein R 6 is 
(1) phenyl which may have one or more 
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substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
methylthio, hydroxymethy I, formyl, acetyl, 
chlorine, bromine, carboxy, t-butoxycarbonyl, 
tetrazolyl, triphenylmethyltetrazoly], 
hydroxyiminomethyl, hydroxyimino ethyl, 
sulfoethyl, tetrazolylmethyl and 
N,N-dimethylamino, 

(2) pyridyl which may have one or more 
methyl(s), or 

(3) cyclohexyl], 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 

(3) chlorine, or 

(4) N,N-dimethylamino, 

with proviso that when R 4 is hydrogen, then R 2 is 
isopropyl, isobutyl, methyl, isopentyl, 
ethyl, butyl or cyclohcxylmethyl, 

or a pharmaceutical^ acceptable salt thereof. 

And the more preferred embodiments of the object compound 
are as follows: 
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0 

A-C — R 5 

y—m-c-m-R 6 

i 

wherein R 1 is lower alkyl or C,-C, cycloalkyl, 
R 4 is lower alkyl, 
R 5 is C,-C, cycloalkyl, 
R 4 is lower alkylphenyl and 
A is lower alkylene, 
or a pharmaceutical^ acceptable salt thereof. 



And the most preferred embodiments of the object compound 



(I) are as follows: 



or 



0 
II 



11 r 

,4 A-C-R5 




0 

'I c 
I A-C — R 5 

V-nh-'c-nh-rS 

-N 7 V 




wherein R : is lower alkyl or C,-C, cycloalkyl, 
R 4 is lower alkyl, 
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R 5 is C r C, cycloalkyl, 
R 6 is lower alkylphcnyl and 
A is lower alkylene, 
or a pharmaceutical^ acceptable salt thereof. 

5 

The processes for preparing the object compound (1) and the 
starting compounds of the present invention are explained in detail in 
the following. 

10 Process 1: 

The compound (I) or a salt thereof can be prepared by reacting 
the compound (II) or its reactive derivative at .he amino group or a 
salt thereof with the compound (III) or its reactive derivative or a salt 
thereof. 

15 Suitable reactive derivative at the amino group of the 

compound (II) may include SchiiTs base type imino or its tautomeric 
enamine type isomer formed by the reaction of the compound (II) with 
a carbonyl compound such as aldehyde, ketone or the like; a silyl 
derivative formed by the reaction of the compound (II) with a silyl 
20 compound such as N, N-bis(trimethylsiiyI)acct amide, N- 
trimcthylsilyiacctamide or the like; a derivative formed by the 
reaction of the compound (II) with phosphorus trichloride or 
phosgene and the like. 

Suitable reactive derivative of .he compound (III) may include 
25 an acid halide, an acid anhydride, an activated amide, an activated 
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ester, isocyanate, and the like. The suitable example may be an acid 
chloride, an acid azide; a mixed acid anhydride with an acid such as 
substituted phosphoric acid (e.g., dialkylphosphoric acid, 
phenylphosphoric acid, diphenylphosphoric acid, dibenzylphosphoric 
acid, halogenatcd phosphoric acid, etc.), dialkylphosphorous acid, 
sulfurous acid, thiosulfuric acid, alkanesulfonic acid (e.g., 
methanesulfonic acid, ethanesulfonic acid, etc.), sulfuric acid, 
alkylcarbonic acid, aliphatic carboxylic acid (e.g., pivalic acid, 
pentanoic acid, isopentanoic acid, 2- el hylbu t yric acid, trichloroacetic 
acid, etc.) or aromatic carboxylic acid (e.g., benzoic acid, etc.); a 
symmetrical acid anhydride; an activated amide with imidazole, 4- 
substituted imidazole, dimethy lpyrazole, triazole or tetrazole; an 
activated ester (e.g., cyanomethyl ester, metho xymet hy 1 ester, 
dimcthyliminomethyl [(CH,) 2 N + = CH ] ester, vinyl ester, propargyl 
ester, phenyl ester, p-nitrophenyl ester, 2,4-dinitrophenyl ester, 
trichlorophenyl ester, pentachlorophenyi ester, mesylphenyl ester, 
phenylazophenyl ester, pyranyl ester, pyridyl ester, piperidyt ester, 
etc.); an ester with a N-hydroxy compound (e.g., N,N- 
dimethylhydroxylamine, l-hydroxy-2-(lH)-pyridone, N- hydro xy- 
succinimide, N - hy droxy be nzo triazole, N-hydroxyphtalimide, 1- 
hydroxy-6-chloro-lH-benzotriazolc, etc.); isocyanate of the formula : 
R 3 -N = C = 0 (in which R' is as defined above), and the like. These 
reactive derivatives can optionally be selected according to the kind 
of the compound (III) to be used. 
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Suitable salts of the compounds (II) and (III) can be referred 
to the ones as exemplified for the compound (I). 

The reaction is usually carried out in a conventional solvent 
such as water, acetone, dioxane, acetonitrile, chloroform, methylene 
5 chloride, ethylene chloride, ■ etrahydrofuran, ethyl acetate, N, N- 
dimethyiformamide, pyridine or any other organic solvents which do 
no, adversely affect the reaction. These convcn.tona, solvents may 
also be used in a mixture with water. 

When the compound (III) is used in free acid form or its salt 
10 form in the reaction, the reaction „ preferably carried ou, in , he 
presence of a conventional condensing agent such as N, N'- 
dicyclohexylcarbodiimide; N-eyclohexyl-N*- 
morpholinoethylcarbodiimide; N-cyclohexyl-N'-( 4 - 
die«hy.aminocyclohexyl)carbodiimide; N,N-die,hylcarobodiimidc, 
15 N.N'-diisopropylcarbodiimide; N-ethyl-N'-(3- 

dimethylaminopropyOcarbodiimide; N, N •-carbonylbis-(2- 
methylimidazole); N,N,carbony,diimidazo,c, pcntamcthy.cncke.ene- 
N-cyclohexylimine; diphenylketene-N-cyclohexylimine; 
e.hoxyacetylene; 1-alkoxy-l-chloro ethylene: trialkyl phosphite; ethyl 
20 polyphosphate; isopropy. polyphosphate; phosphorus oxychloride 
(Phosphoryl chloride); phosphorus trichloride; thionyl chloride; 
oxalyl chloride; triphenylphosphine; 2-ethyl-7- 

hydroxybenzisoxazolium salt; 2-ethyl-5-(m-sulfo P heny,)i SO xazo,ium 
hydrox.de tntra-molecular sal,; 1 -( P -chlorobenzene.sulfonyloxy)-6- 
25 ch.oro-lH-benzotriazo.e; so-called Vilsmeier reagent prepared by the 
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reaction of N, N-diraethylformamide with thionyl chloride, phosgene, 
phosphorus oxychloride, etc.; or the like. 

The reaction may also be carried out in the presence of an 
inorganic or organic base such as an alkali metal bicarbonate, 
tri(lower)aIkylamine, pyridine, N-(lower)aklylmorphorine, N,N- 
di(Iower)alkylbenzylamine, or the like. The reaction temperature is 
not critical, and the reaction is usually carried out under cooling to 
heating. 

The compound (III) or its reactive derivative, or a salt thereof 
can be prepared in accordance with the method disclosed in the 
Preparations described later or similar manners thereto. 

Process 2 

The compound (I) or a salt thereof can be prepared by reacting 
the compound (IV) or a salt thereof with a compound (V) or a salt 
thereof. 

This reaction can be referred to that of Examples 3.6,8-10. 
Process 3 

The compound (la) or a salt thereof can be prepared by 
reacting the compound (VI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VII) or its reactive 
derivative at the imino group or a salt thereof. 

Suitable reactive derivative at the carboxy group of the 
compound (VI) may include the same one as illustrated in the 
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explanation of the Process 1. 

Suitable reactive derivative at the imino group of the 
compound (VII) may be adequately selected from the reactive 
derivative at the amino group that is illustrated in the explanation for 
the Process 1. 

Suitable salts of the compounds (VI) and (VII) can be referred 
lo the ones as exemplified for the compound (I). 

The reaction is usually carried out in the presence of base. 
Suitable base may include an inorganic base such as alkali 
metal hydride (e.g., sodium hydride, etc.), alkali metal hydroxide 
(e.g., sodium hydroxide, potassium hydroxide, etc.), alkaline earth 
metal hydroxide (e.g., magnesium hydroxide, calcium hydroxide, etc.), 
alkali metal carbonate (e.g., sodium carbonate, potassium carbonate, 
etc.), alkaline earth metal carbonate (e.g., magnesium carbonate, 
calcium carbonate, etc.), alkali metal bicarbonate (e.g., sodium 
bicarbonate, potassium bicarbonate, etc.), alkali metal aeetate (e.g., 
sodium acetate, potassium acetate, etc.), alkaline earth metal 
phosphate (e.g., magnesium phosphate, calcium phosphate, etc.), 
alkali metal hydrogen phosphate (e.g., disodium hydrogen phosphate, 
dipotassium hydrogen phosphate, etc.), or the like, and an organic 
base such as trialkylaminc (e.g., trimethylamine, triethylamine etc.), 
picoline, N-methylpyrrolidine, N-methyl-morpholine, or the like. 

The reaction is usually carried out in a solvent such as alcohol 
(e.g., methanol, ethanol, etc.),. benzene, N,N-dimethylformamide, 
tetrahydrofuran, diethyl ether or any other solvent which does not 
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adversely affect the reaction. 

The reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. 

5 Process 4 

The compound (lb) or a salt thereof can be prepared by 
reacting the compound (VI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VIII) or its reactive 
derivative at the imino group or a salt thereof. 

tO Suitable reactive derivative at the carboxy group of the 

compound (VI) and suitable reactive derivative at the imino group of 
the compound (VIII) may include the same one as illustrated in the 
explanation of the Process 1. 

Suitable salts of the compounds (VI) and (VIII) can be 

15 referred to the ones as exemplified for the compound (I). 

The reaction can be referred to that of the aforementioned 
Process 3. 

It is to be noted that the compound (I) may include one or 
more stereoisomers due to asymmetric carbon atoms, and all of such 
20 isomers and mixture thereof are included within the scope of this 
invention. It is also to be noted that the compound (I) may include a 
solvate, e.g., hydrate, etc. 



Process A 

25 



The compound (X) or a salt thereof can be prepared by 
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reacting the compound (IX) or a salt thereof with the compound (V) 
or a salt thereof. This reaction can be referred to that of 
aforementioned Process 2. 



•5 Process B 

The compound (Xa) or a salt thereof can be prepared by 
reacting the compound (XI) or its reactive derivative at the carboxy 
group or a salt thereof with the compound (VII) or its reactive 
derivative at the imino group or a salt thereof. This reaction can be 
10 referred to (hat of Preparation 59-5. 

Process C 

The compound (II) or a salt thereof can be prepared by 
subjecting the compound (X) or a salt thereof to elimination reaction 
of the amino protective group. This elimination reaction can be 
referred to that of Preparations 13-4, 15-2, 16-11 and 17-4. 

Process D 

The compound (VI) or a salt thereof can be prepared by 
subjecting the compound (XII) or a salt thereof to elimination 
reaction of the carboxy protective group. This elimination reaction 
can be referred to that of Preparation 59-4. 

Process E 

The compound (IV) or a salt thereof can be prepared by 
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reacting the compound (XIII) or its reactive derivative at the amino 
group or a salt thereof with the compound (III) or its reactive 
derivative or a salt thereof. 

The reaction can be referred to that of the aforementioned 
Process 1 . 

The compound (XIII) or its reactive derivative at the amino 
group or a salt thereof can be prepared in accordance with the method 
disclosed in the Preparations described later or similar manners 
thereto. 



The object compound (I) and pharmaceut ically acceptable 
salts thereof are selective CCK-B antagonists or CCK-A/B 
antagonists. 

Further, it is expected that the object compound (I) and 
pharmaceutical^ acceptable salts thereof have gastrin antagonism and 
are useful as therapeutical and/or preventive agents for ulcers such as 
gastric ulcer, duodenal ulcer, excess gastric secretion, zollinger- 
Ellison Syndrome, non-ulcer dyspepsia, gastroesophageal reflux 
disease, etc. 



In order to show the utility of the object compound (I), 
pharmacological activity of the representative compound thereof is 
shown in the following. 
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Experim rn t 1 

[I] Tesi compound 

(1) N-[(3RS)-l-(3-a Z abic y c]o[3.2.2]non-3-yI)carbonyl m ethyI- 

2,3.dihydro-5-isopropyl-2-oxo-lH-l,4-benzodiaz C pin-3- 
5 y , l- N '-(3-methylthiophenyl)urca 

(2) N- [( 3RS)-l- ( 3- a zab 1 cyclo f 3.2.2]non-3-y])carbony] m ethy ] - 
2,3-dihydro-5-acetoxymethyJ-9-mcthyl-2-oxo-lH-l,4- 
benzodia Z e P in-3-y]]-N'-(3- m ethyl P heny])urea 

10 [II] Test: 

[ ,25 I]CCK-8 binding to guinea-pig cerebral cortical 
membranes 

Test method 
15 (i) Membrane preparation 

Guinea-pigs were killed by decapitation and bled ,o death. 
Cerebral cortex was removed, minced in a small quantity of 50 mM 
Tris-HCl buffer ( P H 7.4), and homogenized in 20 vol. of the buffer by 
a glass-teflon homogenizer. The homogenate was centrifuged a, 
» 30000 x g (loOOOrpm) for 10 minutes. The pe .,e, was then 
-suspended ,n the same buffer by a glass-teflon homogenizer and 
recentrifuged at 30000 x g for 10 minutes. This procedure 
(washings) was repeated twice more. The final pe „et (membrane) 
was suspended in incubation medium (see below) so as to obtain a 
25 final protein concentration of 4 mg/ml and frozen a. -H0°C. All 
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manipulations were done at 0-4 °C. 
(ii) Receptor binding assay 

The composition of incubation medium was as follows: 
10 mM HEPES (p H 6.5), 5 mM MgCl 2 , 1 mM EGTA, 130 mM 
5 NaCl and 0.25 mg/m , bacitracin. Frozen membranes were thawed and 
aliquot* (400*g protein) were , ncubaled for 6Q m . nuics under 

taking a, 37 «C in plastic tubes in SOOuL of incubation medium 
wl.h 50 p M ."I-CCK-8 in the presence or absence of test compound 
(1 x 10- M). To determine the non-specific bind.ng, CCK-8 a, 1 u M 
10 was added. Each assay was performed in duplicate. Reaction mixture 

was filtered through a Whatman GF/B glass filter to stop the reaction. 

After washing the filter with 50 mM Tris-HCl (p H 7.4) buffer 

containing 0.1 % BSA, the radioactivity of the filter was countered. 

Non-specific binding was subtracted from total binding to yield 
15 specific binding. The effect of the test compound was expressed as % 

inhibition of specific 1:5 I-CCK-S binding. 



Test Result 

Inhibition (%) : 

lest compound(l): 97.3% 
test compound(2): 97% 



"0 



Experim fn[ 7 

[I] Test compound 

(A) N -[(3RS)-l-cycIohexylcarbonvlmethyl-2,3-dihydro-5,9- 
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dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylpheny])urea 

(B) N-[(3RS)-l-cycJohexy]carbonylmcthyl-2.3-dihydro-5-elhyl- 
9-methyl-2-oxo-lH-l,4-benzodiaze P in-3-yl]-N'-(3- 
methylphenyl)urea 

(C) N-[(3R)-l-cyclohexylcarbony]methyI-5-ethyl-9-methy]-2- 
oxo-2,3-dihydro-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urea 

(D) N-[(3RS)-l-cyclohexylcarbonylmethyl-5-cyclopropyl-2,3- 

dihydro-9-methy]-2-oxo-lH-l,4-benzodiazepin-3-y|]-N'-(3- 
methylphenyl)urea 

[II] Tests: 

Receptor binding studies and gastric emptying in mice 
Test method 

The tests were carried out in accordance with the method 
described at pages 571 to 572 in the following literature; 

Harunobu Ito, Hajime Sogabe et al., The Journal of 
Pharmacology and Experimental Therapeutics, 
571, No. 2, Vol.268 (1994). 
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Test results are shown in the table L 

Table 1: Biological evaluation results 



Com - 
pound 


lC J0 (nM) 
for CCK-B 


IC 30 (nM) 
for CCK-A 


selectivity 
A/B 


Gastric emptying 


(A) 


3.7 


1.1 


0.30 


0.4 


(B) 


1.6 


0.9 


0.56 


0.4 


(C) ! 


1.0 


0.3 


0.30 


0.23 


(D) , 


1.1 


2.0 


1.82 


1.8 



The object compound (I) or pharmaceutical^ acceptable 
salts thereof can usually be administered to mammals including human 
being in the form of a conventional pharmaceutical composition such 
as capsule, micro-capsule, tablet, granule, powder, troche, syrup, 
aerosol, inhalation, solution, injection, suspension, emulsion, 
suppository or the like. 

The pharmaceutical composition of this invention can 
contain various organic or inorganic carrier materials, which are 
conventionally used for pharmaceutical purpose, such as excipient 
(e.g., sucrose, starch, mannit, sorbit, lactose, glucose, cellulose, talc, 
calcium phosphate, calcium carbonate, etc.), binding agent (cellulose, 
methyl cellulose, hydro xypro pyl cellulose, po lypropy Ipyrro lido ne, 
gelatin, gum arabic, polyethyleneglycol, sucrose, starch, etc.), 
disintegrator (e.g., starch, carboxymethyl cellulose, calcium salt of 
carboxymethyl cellulose, hydroxypropylstarch, sodium glyco le-st arch, 
sodium bicarbonate, calcium phosphate, calcium citrate, etc.), 
lubricant (e.g., magnesium stearate, talc, sodium lauryrsulfate, etc.), 
flavoring agent (e.g., citric acid, menthol, glycine, orange powders, 
etc.), preservative (e.g., sodium benzoate, sodium bisulfite, 
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melhy,parab "' ««.). ...b.,.„ r cilric lcjd 

— c, .«„« aoid. etc,, suspcndiog agen , (e j m£ihyi 
«"u,ose, po, y vi„ y , py „ olido „ e . a|uminum jiearaie mc ; ^ 
...... aqueous dilu „ ns agen| (e g ^ ^ ^ ^ ^ 

" P<".v«.hylene 8 l y c„l, white petrolatum, elc ., 

The effective i„ gred ie„, may usua]|y fce adminisie[ed ^ 
«... dose of 0.0, mg/kg , 0 5U rag/kgi , , o 4 iiraM a How£vt [ ^ 
^ov e ,„,.,« may ke increased dtcreased accnrdjng [o ^ ^ 

"" di "° nS ° f "■• .dm...,,.,,., raelhod . 

The ,.„.„.„, Prepara , jons and Exampks ^ ^ 

•»« P-pose of „,u s „a.i„ g „„„., invemion , n ^ deiaj| 

15 Prepnr nt f» n 1 1 



To a suspense of ..,«,,„ (? ^ ^ ^ ^ 

(100-., was added dropwise . so(u[lon of]5opropy| ^^^^ ^ 

""i""" (50-., .,,.„„,.„,.„,„. f „ , Thcmix|ur£ 
» -« b.ated ., the samc ,.„,„„.,.„ ^ _ ^ ^ ^ ^ ^ 

U„„. tal To ihe mixture was adtied dropwise 
■«"«"•■ .f2-.-...b..„. ilrl ,« (II ., ll) ,„ dry lclrahydrofuran 
(100ml, at ihe same lem p eralure for 1 hour. Th. -,„.„ „, 

»« d i,i„„ a „ y , hour and then heated under ,.„„ for 3 „„„„ 
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A 3N aqueous hydrochloric acid was added dropwise to the mixture 
for 1 hour and then healed under reflux for 3 hours. The resultant 
mixture was concentrated in vacuo to remove the organic solvent. 
The residue was extracted with chloroform (2X300ml). The 
5 extracts were combined and washed with a brine (2 X 100ml). 
Dryness over magnesium sulfate and evaporation gave a crude 
product. The product was purified by column chromatography on 
silica gel with chloroform. The fractions containing the desired 
produc, were combined and evaporated in vacuo lo afford a pure 2- 
I "opropylcarbonylaniline (15.35g) as a colorless oil. 

'H-NMR (CDCI 3 .d) : 1.20 (6H, d, J = 6.8Hz), 3.56-3.60 (IH, 
»). 6 30 (2H, br). 6.63-6.67 (2H. m), 7.22-7.27 (IH, m) 7.77 (IH, d, 
J = 12Hz) 



Prepnr^i^n 1 2 



The following compound was prepared according to the 
method of kalrisky |J. Org, Chem, 55, 22(»6 (,990)] in 84.6% yield. 



2-(l-benzotriazolyl)-2-benzyloxycarbonyl 



aminoacetic acid 



'H-NMR (DMSO-d G ,c5) : 5.01-5.13 (3H, m), 7.20-7.60 (7H, 
m), 8.00 (IH. d, J = 8.0Hz), 8.08 (IH, d, J = 8.8Hz), 9.39 (IH, d, 
J = 8.8Hz) 
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Preparation 



To a suspension of 2-isopropylcarbonyl aniline (15.26g) and 

B 2 -(l-henzotria Z olyl)-2-bcnzyloxycarbonylamino acetic acid (30.70g) 

in dry methylene chloride (200ml) was added dropwise a solution of 

dicyclohexyl carbodiimide (23.23g) in dry methylene chloride (160ml) 

at 20~25°C for 1 hour. The mixture was stirred at the same 

temperature for 1 hour. The resultant mixture was filtered by 

H) suction to remove an insoluble material. The filtrate was 

concentrated in vacuo and the residue was recrystallized from ethyl 

acetate and isopropyl ether to give 2-isopropylcarbonyl N-{2-(l- • 

benzotriazolyl)-2-benzyIoxycarbonylamino}- acetylaniline (40. 5g) as 
a pale yellow powder. 



15 



'J 



'H-NMR (DMSO-d, i( f5) : 1.05 (6H, d, J = 8.XHz), 3.60-3.70 
(1H. m), 5.63 (2H, d, J=12.8Hz), 5.23 (1H, d, J = 12.8Hz), 7.27-7.66 
(9H, m), 7.97-8.11 (3H, m), 8.37 (1H, d, J = 8.4Hz), 9.65 (1H, d, 
J = 8.0Hz), 12.08 (1H, s) 

Prepnr.Ttinri 



A suspension of 2-isopropylcarbonyl-N- { 2-( 1 - 
benzotriazolyl)-2-benzyIoxycarbonylamino}acetylaniline (40. 5g) in 
methanol (150ml) was treated with a saturated solution of ammonia in 
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methanol (150ml) at 0— 5°C in an ice bath for 1 hour and then at 
room temperature for 1 hour. The mixture was concentrated. The 
residue was treated with a 10% solution of ammonium acetate in 
acetic acid (300ml) at room temperature for 2 hours. The resultant 
mixture was evaporated in vacuo and the residue was partitioned 
between ethyl acetate (100m!) and IN aqueous sodium hydroxide 
(100ml). The organic layer was washed with a saturated sodium 
hydrogen carbonate (100ml) and a brine (100ml). Dryness over 
magnesium sulfate and evaporation afforded a crude product. The 
crude product was recryst al lized from ethyl acetate and isopropyl 
ether to give (3RS)-3-benzyloxycarbonylamino-2,3-dihydro-5- 
isopropyMH-l,4-benzodiazepin-2-one (26.88g). 

'H-NMR (CDC1 3 ,<5) : 0.92 (3H, d, J = 6.8Hz), 1.28 (3H, d, 
J = 6.8Hz), 3.07-3.17 (1H, m), 5.12 (2H, s), 5.17 (1H, d, J = 8.4Hz), 
6.46(1H, d, J=8.4Hz), 7.11 (1H, d, J = 8.4Hz), 7.22-7.40 (6H, m), 7.46 
(1H, t, J = 7.2Hz), 7.59 (1H, d, J = 7.6Hz), 9.13 (1H ? s) 

Preparation 1-<> 

To a suspension of sodium hydride (0.123g of a 65% 
dispersion in mineral oil) in dry N, N-dimethylformamide (10ml) was 
added dropwise a solution of (3RS)-3-bcnzyloxycarbonylamino-2,3- 
dihydro-5-isopropyl-lH-l,4-benzodiazepin-2-one (l.OOg) in dry N, 
N-dimethylformamide (5ml) under cooling in an ice-bath. The 
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mixture was stirred at the same temperature for 1 hour and then a. 
room temperature tor 1 hour. To the mixture was added dropwisc a 
solution of N-bromomeihylcarbonyl-3-a2abfcyclo[3.2.2]nonane 
(0.77g) in dry N, N-dimethylformamide (5ml) and stirred at the same 
5 condition for 2 hours. The reaction mixture was concentrated in 
vacuo and the residue was taken up with ethyl acetate (100ml) and a 
saturated aqueous sodium hydrogen carbonate (100ml). The 
organic layer was washed with a brine (50ml) and dried over 
anhydrous magnesium sulfate. Filtration and evaporation gave 
10 (3RS)-l-[(3-a Z abicyclol3.2.2]non-3-yl)carbonylme.hyl]-3- 

benzyIoxy-carbonylamino-2,3-dihydro-5-isopropyi-lH-l,4- 
benzodiazepin-2-one. 

'H-NMR (CDC1 3 ,<5) : 0.98 (3H, d. J = 7.2Hz), 1.00-1.40 (2H, 
15 m). 1.31 (3H, d, J = 7.2Hz), 1.60-1.80 (6H, m), 2.04-2.16 (211, m), 
3-10-3.22 (1H, m). 3.44-3.86 (4H, m), 4.34 (1H, d, J=17.2Hz), 4.94 
(1H, d, J = 17.2Hz). 5.04-5.20 (2H, m), 5.10 (1H, d, J = 8.0Hz), 6.60 
(1H 7 d, J = 8.0Hz), 7.20-7.60 (9H, m) 

20 Prep.ir.it jr. n | -f. 

Pd-C (5wtff , 0.10g) was added to a suspension of (3RS)-1- 
[(3-azabicyclo[3.2.2jnon-3-yl)carbonylmethyl]-3- 
benzyloxycarbonylamino-2,3-dihydro-5-i S opropyl-lH-l,4- 
25 benzodiazepin-2-one (0.718g) in methanol (20ml) and then anmonium 
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formate (0.351g) at room temperature. The mixture was stirred at 

the same condition for 4 hours and filtered on Celite® to remove the 

catalyst. The filtrate was concentrated in vacuo and the residue was 

taken up with ethyl acetate (100ml) and a saturated aqueous sodium 

hydrogen carbonate (50ml). The organic layer was washed with a 

brine (50ml) and dried over anhydrous sodium sulfate. Filtration 

and evaporation gave (3RS)-3-amino-l-[(3-azabicyclo[3.2.21non-3- 

yl)carbonylme.hyl]-2,3-dihydro-5-isopropyl-lH-l,4-bcn 2 odiaze P in- 
2-one (0.39g) which was used in a following reaction step without 
further purification. 

'H-NMR (CDCI 3 ,d) : 0.97 (3H, d, J = 7.2Hz), 1.30-1.40 (2H, 
m), 1.31 (3H, d, J = 7.2Hz), 1.60-1.80 (6H, m), 2.00-2.20 (4H, m), 
3.07-3.16 (1H, m), 3.47-3.89 (4H, m). 4.24 (1H, d, J=16.4Hz), 4.42 
(1H, s), 5.00 (1H, d, J=16.4Hz), 7.20-7.53 (4H, m) 

Prcpar.-ilip n 2jJ 

To a suspension of Pd-C (5wt%, 1.60g) in methanol (60ml) 
was added dropwise a solution of (3RS)-3-benzy loxycarbonylamino- 
2,3-dihydro-5-isopropyl-lH-l ! 4-benzodiazepin-2-one (8.00g) in 
methanol (60ml) and then ammonium formate (5.56g) at room 
temperature. The reaction mixture was .stirred at the same 
temperature for 1 hour. The catalyst was filtered on Celite®. The 
filtrate was concentrated in vacuo. The residue was taken up with 
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ethyl acetate (100ml) and saturated aqueous sodium hydrogen 
carbonate (100ml). The organic layer was washed with a brine 
(100ml). Dryness over sodium sulfate and evaporation gave 

(3RS)-3-amino-2,3-dihydro-5-isopropyl-lH-l,4-ben Z odiazepin-2-one 
5 (4.21g). The product was used in a following reaction step without 
further purification. 

'H-NMR (DMSO-d 6 ,6) : 0.79 (3H, d, J = 7.2Hz), 1.20 (3H, d, 
J=7.2Hz), 3.16-3.24 (IH, m), 3.20-3.50 (2H, br), 4.02 (IH, ,), 7.14 
10 (IH, d, J = 8 .0Hz), 7.19 (IH, ,, J = 7.2Hz), 7.48 (IH, ,, J = 7 .2Hz), 7.69 
(IH, d, J = 7.2Hz), 10.44 (IH, s) 

Pre pnr.it in n "> 

15 To a solution of (3RS)-3-amino-2,3-dihydro-5-i SO propyI-lH- 

l,4-benzodiazcpin-2-one (3.98g) in N, N-dimethylformamidc (100ml) 
was added 4-dimethylaminopyridine (0.20g) and then dropwise a 
solution of di-tert-butyl dicarbonate (4.09g) in N, N- 
dimethylformamide (20ml) at room temperature. The mixture was 

20 stirred at ambient temperature overnight and concentrated in vacuo to 
dryness. The residue was taken up with ethyl acetate (100ml) and 
IN aqueous hydrochloric acid (100ml). The aqueous layer was 
-separated, basified with sodium hydrogen carbonate and extracted 
with ethyl acetate (2 X 100ml). The extracts were combined, dried 

>5 over sodium sulfate and evaporated in vacuo to afford (3RS)-3-tcrl- 
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butoxycarbonylamino-2,3-dihydro-5-isopropyl-lH-l,4- 
bcnzodiazcpin-2-one (4.05g). The product was used in a folio 
reaction step without further purification. 



5 'H-NMR (CDClj , 6 ) : 0.93 (3H, d, J = 6.8Hz), 1.30 (3H. d, 

J = 6.8Hz), 1.45 (9H, s), 3.12-3.19 (1H, m), 5.15 (1H, d, J = 8.4Hz), 
6.22 (1H, d, J = 8.4Hz), 7.12 (1H, d, J = 8.0Hz), 7.23 (1H, t, J = 8.0Hz), 
7.46 (1H, i, J=8.0Hz), 7.58 (1H, d, J = 8.0Hz), 8.97 (1H, br) 

10 Preparation 2ji3 



To a suspension of sodium hydride (0.065g of a 65% 
dispersion in mineral oil) in dry N, N-dimethylformamide (5ml) was 
added dropwisc a solution of (3RS)-3-tert-butoxycarbonylamino- 
15 2,3-dihydro-5-isopropyl-lH-l, 4-bcnzodiazepin-2-one (0.508g) in 
dry N, N-dimethylformamide (5ml) under cooling in an ice-bath. 
The mixture was stirred under the same condition for 30 minutes and 
then at ambient temperature for 2 hours. To the mixture was added 
dropwise a solution of 2-acetyl-3-bromomethylthiophene (0.420g) in 

20 dry N, N-dimethylformamide under cooling in an ice-bath. After 
completion of the addition, the mixture was stirred under the same 
condition for 30 minutes and then at ambient temperature overnight. 
The resultant mixture was concentrated in vacuo. The residue was 
treated with ethyl acetate (100ml), washed with water (50ml) and 

25 dried over anhydrous sodium sulfate. Filtration and evaporation 
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gave a crude product. The product was purified by column 
chromatography on silica gel with an eluent of a mixture of 
chloroform and ethyl acetate (10 : 1) to give (3RS)-l-(2- 

acetylthiophen-3-yl)methyJ-3-tert-butoxycarbonylamino-2,3-dihydro- 
5 5-isopropyl-lH-l,4-benzodiazepin-2-one (0.3 80g). 

l H-NMR (DMSO-d B ,d) : 0.86 (3H, d, J = 6.0Hz), 1.28 (3H, d, 
J = 6.0Hz), 1.46 (9H, s), 3.10-3.20 (1H, m), 5.22 (1H, d, J = 9.6Hz), 
5.33 (1H, d, J=17.2Hz), 5.66 (1H, d, J = 17.2Hz), 6.31 (1H, d, 
10 J = 8.8Hz), 6.93 (1H, d, J = 4.8Hz), 7.20-7.30 (3H, m), 7.37-7.43 (2H, 
m), 7.50 (1H, d, J = 8.0Hz) 

Preparation 9-4 

A solution of (3RS)-l-(2-acetylthiophen-3-yl)methyl-3-tert- 
butoxycarbonyiamino-2,3-dihydro-5-isopropy!-lH-l,4- 
benzodiazepin-2-one (0.370g) in ethyl acetate (50ml) was treated 
with gaseous hydrogen chloride at 5— 10°C in an ice-bath for 30 
minutes. The resultant mixture was extracted with 3N aqueous 
hydrochloric acid (2 X 10ml). The aqueous layer was basified with 
sodium hydrogen carbonate and extracted with ethyl acetate (2 X 
50ml). The extracts were combined, over sodium sulfate, filtered 
and concentrated in vacuo to afford (3 RS )- 1 -(2-acet ylt hiophen-3 - 

yl)methyl-3-amino-2,3-dihydro-5-isopropyl-lH-l,4-benzodiazcpin-2- 
one (0.230g), which was used in a following reaction step without 
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further purification. 

l H-NMR (CDCl 3 ,r5) : 0.88 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J = 6.8Hz), 2.50 (3H, s), 3.08-3.18 (1H, m), 3.25 (1H, br), 4.43 (1H, s), 
5.37 (1H, d, J = 17.2Hz) 7 5.67 (1 H, d, J = 17.2Hz), 6.92 (1H, d ? 
J = 5.2Hz) ? 7.20-7.50 (6H, m) 

Preparation ^ 

To a solution of (3RS)-3-amino-2,3-dihydro-5-isopropyl-lH- 
l,4-benzodiazepin-2-onc (0.536g) in methylene chloride (30ml) was 
added dropwise a solution of 3-methylphenyl isocyanate (0.361g) in 
methylene chloride (5ml) at room temperature for 10 minutes. The 
mixture was stirred at the same condition for 2 hours. The resultant 
precipitate was collected by suction to afford N-[(3RS)-2,3-dihydro- 
5-isopropyl-2-oxo-lH-l,4-bcnzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea (0.600g). The filtrate was concentrated in vacuo 
and the residue was treated with isopropyl ether to give the second 
crop of the desired compound (0.170g). 

l H-NMR (DMSO-d 6 , <? ) : 0.81 (3H, d, J = 6.8Hz), 1.18 (3H, d, 
J = 6.8Hz), 2.23 (3H, s), 3.20-3.30 (1H, m), 4.49 (1H ; d, J = 8.0Hz), 
6.72 (1H ? d, J = 8.0Hz), 7.06-7.22 (6H, m), 7.55 (1H, t, J = 7.2Hz), 
7.77 (1H, d, J = 7.2Hz), 8.88 (1H, s) ; 10.69 (1H, s) 
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Pre P*rntirn 1 

To a solution of 3-a m inoace,ophenone (2.049g) and pyridinc 
d.286g) in tetrahydrofuran (35ml) was added dropwise a solution of 
« 4-nitropheny.chloroformate (3.288g) in tetrahydrofuran (10m.) under 
cooling in an ice bath. After completion of the addition, the mix ture 
was allowed to stand to ambient temperature and stirred over night 
Water was added to the mtxture. The resultant precipitate was 
co.lected by suction filtration, washed with water and dried in vacuo 
«> at 80 V to afford 4-nitrophcny, N-(3-aeet yl pheny.)carbama,e 
(3.31g). 



'H-NV1R (DMSO-d fi ,tf): 2.57 (3H, ,). 7.50-7.59 (3H m ) 

™ (lH.d.,.8.0H,).7.76(,H.d.J-..0H„. 8.13 ( 1 H. s), 8.32 (2H 
15 d, J = 9.0Hz) ; 10.67 (1H, s) 

Prep,irn;jr, n <; 

The following compound was prepared in a similar manner to 
0 that of preparation 4. 

4-n.tropheny. N-{3-(tetrazol-5- y |)ph e „ yl}carbamate 
Preparation 6 ] 
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The following compound was prepared in a similar manner to 
that of Preparation 1-1. 

2-(2-methyI)propylcarbonylaniline 

5 

'H-NMR (CDC1 3 ,6): 0.93 (6H, q, j = 8Hz), 2.04-2.12 (1H, m). 
2.93 (2H, d, J=8Hz), 6.26 (2H, br), 6.60 (2H, d, J = 8Hz), 7.24 (1H, t, 
J = 8Hz), 7.74 (1H, d, J = 8Hz) 

10 Prepnr:iiiii n 

The following compound was prepared in a similar manner to 
that of Preparation 1-3. 

15 2 -( 2 - meth .vl)propylcarbonyl-N-{2-(l-benzotriazolyl)-2- 
benzyloxylcarbonylaminojacetylaniline 

'H-NMR (CDCl 3 ,<y) ; 0.83 (6H, q, j = 8Hz), 2.02-2.10 (1H, m), 
2.70 (2H, d, J = 8Hz), 5.04-5.14 (3H, m), 6.95 (1H, br), 7.13-7.45 (9H, 
» m), 7.84 (2H, d, J=8Hz), 8.08 (1H, d, J = 8Hz), 8.62 (1H, d, J = 8Hz). 
12.40 (1H, br) 

Preparation 



A solution of 2-(2-methyl)propylcarbonyl-N-{2-(l- 
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b e„z„, ri „„, yI) . 2 . ben2|oxycarbony]amjnoiacciyianiiine 

n. ,.»....,.,„„, ... 
— . o, Naque „ ussodjum 

hydroxide and chloroform tk 

-Corn, The „rga„,c h, y , r „ as drie(i 

siHltate. tittered and voocerttraiad in vacuo lo give a crude compound 
' COmPO "" d - >"«<« ^ ' »'». «.r.„.. fr . p ., on ' 

3 ;;»- 3 --'°-"--.a m i„„. 2 ,. Jihydro . 5 ,, mcihylpro 

'"■'-'■»™i«pi.. ! . M1BU , lollta powdcr 

'H-NMR (CDCI 3 ,(5) 0.71 (3H, d. J = 8Hz). 0.83 (3H d 

(»H, m). 7.87 (,H. d. ,, 8Hz) 
ficnfi mffon fi-4_ 



Tn, ,.„„,.. compon „ d ... prepafed h a 
'hai oi Preparation 2-1. 



(3RS >- 3 --»'--o-2.3.dihydro.5.(2. m eih y lp r op y , ) . 1H . li 
bcnzodiazepin-2-onc 
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'H-NMR (CDC1 3 ,<5) : 0.76 (3H, d, J = 8Hz), 0.84 (3H, d, 
J = 8Hz), 1.74-1.83 (1H : m), 2.20 (2H, br), 2.46 (1H, dd, J=16Hz, 
J=16Hz), 2.85 (1H, dd, J = 8Hz, J = 16Hz), 4.32 (1H, s), 7.14 (1H, d, 
J = 8Hz), 7.24 (1H, t, J = 8Hz), 7.46 (1H, d, J = 8Hz), 7.56 (1H, d, 
J = 8Hz), 9.04 (1H, s) 

Preparation 6-S 

The following compound was prepared in a similar manner lo 
that or Preparation 3. 

N-[(3RS)-2,3-dihydro-5-(2-methylpropyl)-2-oxo-l H-] ,4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urea 

'H-NMR (DMSO-d A> (5) : 0.68 (3H, d, J=8Hz), 0.84 (3H, d, 
J = 8Hz), 1.66-1.70 (1H. m), 2.23 (3H, s), 2.34 (1H, dd, J=16Hz, 
J = 16Hz), 2.94 (1H, dd, J = 8Hz, J=16Hz), 4.99 (1H, d. J = 14Hz), 6.72 
(1H. d, J = 8Hz), 7.07-7.30 (7H, m), 7.55 (1H, t, J = 8Hz), 7.76 (1H, d, 
J = 14Hz), 8.85 (1H, s) 

Prepnrnlinn 7-) 

The following compound was prepared in a similar manner to 
that of Preparation 2-2. 



59 



WO 98/15535 

PCT/JP97/03483 

(3RS)-3- t ert-b u ,ox y ca r bon y ,a mi no-2,3-dihydro.5-(2- 
-ethyipropyD-JH-l^-benzodiazepin-I-one 

'H-NMR ( CDa 3) , ):0 . 72( 3 H)d(J=8Hz)o86(3H d 

5 

7 - 21 ' 7 -57(4H )m) , 9 .71(lH lS ) 
Prep.->r r - 1t j^ n -, 2 



10 



15 



lhai of Preparation 2-3. 



(3RS >- 1 -f( 3 -"»-y=l<.[3.2.2,„„„.3. yl)carhon>ln , c , ) , y , 1 . 3 . 

'■•"- k "'"»»">«r'.-i«-2.3.« Mro .,. (I . 11 . lfcyIprowl) _ 

] H -l,4-benzodiazepin-2-onc 

'»-N«(CDC.,.» ): .. 7<( 3 H . d 0 ., g(3 „ 

5.02 „,...,.,«.,„ 5(1H . d , J : 8H ;; ) - 

«■« OH. d.J-.H„. 7.24-7.54 ( 4H, 

25 
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The following compound was prepared in a similar manner to 
that of Preparation 2-4. 

(3RS)-3-araino-l-[(3-azabicyclo[3.2.2]non-3- 

yl)carbonylmelhyl]-2,3-dihydro-5-(2-methylpropyl)-lH-l, 
4-benzodiazepin-2-onc 

'H-NMR (CDCI3 , 6 ) : 0.77 (3H, d, J = 8Hz), 0.88 (3H, d, 
J = 8Hz) ; 1.70-2.11 (13H, m), 2.50 (1H, dd, J=16Hz, J = 16Hz), 2.88 
(1H, dd, J = 8Hz, J=16Hz), 3.46-3.92 (4H, m). 4.10 (1H, d, J=18Hz), 
4.43 (1H, s), 5.06 (1H, d, J = 18Hz), 7.21-7.51 (4H, m) 

Preparation 8-1 

The following compound was prepared in a similar manner to 
that of Preparation 1 -3. 

2-mcthylcarbonyl-N- {2-( 1 -benzotriazolyl^- 
benzyloxycarbonylaminojacetylaniline 

'H-NMR (CDCl 3 ,d) : 2.53 (3H, s), 5.04-5.26 (3H, m), 7.07- 
7.52 (10H, m), 7.78-7.87 (2H, m), 8.05 (1H, d, J=8Hz), 8.62 (1H, d, 
.F = 8Hz), 12.36 (1H, s) 

Preparation X-7 



Gl 



The following compound was prepared in a similar manner to 
that of Preparation 6-3. 

(3RS)-3-benzyloxycarbonylamino-2,3-dihydro-5-methyl-lH- 
1 ,4-benzodiazepin-2-one 

'H-NMR (CDCl 3 ,tf) : 2.42 (3H, s), 5.05-5.15 (3H. m), 6.82 
(1H, d, J = 8Hz), 7. OS (1H, d, J = 8Hz), 7.08-7.34 (7H, m), 7.52 (1H, d, 
J = 8Hz), 10.13 (1H, s) 

Preparation K-l 

The following compound was prepared in a similar manner to 
that of Preparation 2-1. 

(3RS)-3-amino-2,3-dihydro-5-methyl-lH-l,4-benzodiazepin-2 
-one 

'H-NMR (CDCI 3f d) : 2.35-2.64 (2H, br), 2.45 (3H ? s), 4.32 
(1H, s), 7.18 (1H, d, J = 8Hz), 7.21 (1H, t, J = 8Hz), 7.45 (1H, t, 
J = 8Hz), 7.58 (1H, d, J = 8Hz), 9.60 (1H, br) 

Preparation ft-4 
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The following compound was prepared in a similar manner to 
that of Preparation 3. 

N-[(3RS)-2,3-dih y dro-5-methyI-2-oxo-lH-l,4-be nZ odiaze P in- 
3-yl]-N'-(3-methylphenyl)urea 

'H-NMR (DMSO-d„, <5 ) : 2.23 (3H, .), 2.40 (3H, «). 4.95 (1H, 
d. J=8H 2 ), 6.72 (1H, d. J = 8Hz). 7.08-7.31 (6H, m), 7.56 (1H, 
J = 8Hz), 7.78 (1H, d, J = 8Hz), 8.88 (1H, s), 10.77 (1H, s) 

Prepnratin n P.] 

The following compound was prepared in a similar manner to 
that of Preparation 1 -1 . 

2-(3-mcthyl)butylcarbonylaniline 

'H-NMR (CDCl,,6) : 0.94 (6H, q, j = 8Hz), 1.62 (2H, q, 
J=8Hz), 2.06-2.10 (1H, m), 2.93 (2H, ,. J = 8Hz), 6.26 (2H, br), 6.63 
(2H, d, J = 8Hz), 7.24 (1H, t, J=8Hz), 7.74 (1H, d, J = 8Hz) 

Prepnr.nin n O.o 

The following compound was prepared in a similar manner to 
that of Preparation 1-3. 



63 



WO 98/15535 

PCT/JP97/03483 



2-(3-methyl)butylcarbonyl-N-[2-(l-b e nzotria Z olyI)-2- 
benzyloxylcarbonylaminojacetylaniline 

5 'H-NMR (CDC. 3 ,d> ) : 0.88 (6H, q, J = 8Hz), 1.44 (2H, «, 

J = 8Hz), 1.80-1.84 (1H, m), 2.40 (2H, J^Hz), 5.05-5.28 (3H, m), 
6-97 (1H, br>, 7.26-7.57 (9H, «), 7.85 (2H, d, J = 8Hz), 8.08 (1H, 4, 
J=8Hz), 8.63 (1H, d, J=8Hz), 12.40 (1H, br) 

10 Prepnr.-itjn n Q.t 



The following compound was prepared in a similar manner «o 
that of Preparation 6-3. 



15 



(3RS)-3-benzyloxycarbonylamino-2,3-dihydro-5-(3- 
mcthylbutyJ)-lH-l,4-ben Z odiazepin-2-one 



'H-NMR (CDC1,.<J) : 0.83-0.86 (6H, m), 1.29-1.53 (3H, m), 
2-74-2.79 (2H, m ), 4.69 (1H, s), 5.08-5.17 (3H, m), 6.52 (1 H) d 
» J = 8Hz), 7.09 (1H, d, J = 8Hz), 7.23-7.36 (5H. m), 7 . 44 (1H, t, J = 8Hz) , 
7.57 (1H, d, J = 8Hz), 9.26 (1H, s) 

Preparation Q / l 



26 



The following compound was prepared in a similar 



manner to 
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that of Preparation 2-1. 

(3RS)-3-a m ino-2 ? 3-dih y dro-5.(3. me thylbuty]).lH. 1? 4- 
benzodiazepin-2-one 

5 

'«-NM R (CDC l3 , tf): „. 8 3 ( 3„. dd , J=3 . 5H2 .,.,.,„„ , 088 
(«.«^-..4„ z , J . 2 . 8H2) , I . 30 . 1 42 (IHiii) 145]60(2H 

"2-2.76 (2H , m) ,3.40-3.7 8 (2H , br) , 4 . 23(1H s) 7 02 7 ?5 • 
m ), ^.7(J (1H, br) 

10 

P re p ;) rni Lop g 5 

The f „„o„,„ g compou „ d „, preparcd a jjmji>r ^ 
that of Preparation 3. 

15 

N -« J M)-2.3--<b,d™.5-(3...,» y , blllyl) . 2 . 0 , 0 . 1|( . li4 . 
bc n2 odiaz e pi„.3-ylj-N-- ( 3- me ,h y !phc-„ y l )urC!1 

'H-NMR (CDC1,, , <? ) : 0.73 (6H, t, J=8Hz), 1.15-1.40 (3H, m), 

0 2 ' 25(3H ' 5, - 2 6 - 2 72 < 2H ->.» 5 (,H. d . J=I6Hz) ,, 78(IH , 
'*l.'-»".32„„,„ ) ,, S0(1H , diWH!)i77!(]M 

J=14Hz) : 8.80 (1H, br) 
Prep;ir.njn n in | 

25 
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The following compound was prepared in a similar manner to 
that of Preparation 1-1. 

2-ethylcarbonyIaniline 

'H-NMR (CDC\,,6) : 1.20 (3H, t, J = 7.0Hz), 2.97 (2H, q, 
J=7.0Hz), 6.27 (2H, br), 6.62-6.66 (2H, m), 7.22-7.27 (1H, m), 7.75 
(1H, d, J = 8Hz) 

Prepara tion 10-7 

The following compound was prepared in a similar manner to 
that of Preparation 1-3. 

2-et hy!carbony!-N-{ 2-(l -benzol riazolyl)-2- 
benzyloxycarbonylamino } acetylaniline 

'H-NMR (CDCI.,,6*) : 1.06 (3H, t, J = 7.0Hz). 2.94 (2H, q, 
J = 7.0Hz), 5.06-5.25 (3H, m), 6.96 (1H, br), 7.14-7.42 (7H, m), 
7.52-7.56 (2H : m), 7.86-7.88 (2H, m), 8.93 (1H, d, J = 8.0Hz), 8.63 
(1H, d, J = 8.0Hz). 12.45 (1H, s) 

Prep:ir.ntio n ]f>-t 

The following compound was prepared in a similar manner to 
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that of Preparation 6-3. 

(3RS )- 3 -"»«nzyloxyc,irbonyl.«i„o.2,3.dihydro.5.eihy|.lH. 
1.4-benzodiazcpin-2-onc 

5 

'H-NMMCDC,,,*,:,,,^,,^ 
m), 5.08-5.16 (2H, m), 5.18 (1H, d, J=8.0Hz), 6.52 (1H, d, J = 8.0Hz) 
7.12 (1H, d, J= 8.0Hz), 7 . 23 . 7 . 38 («H, B)l , 47 (1H , 
7-58 (1H, d. J = 8.0Hz), 9.27 (1H. s) 

D 

frepnrnfj rn j 0 ^ 



W« ,.„„,., c „ mpound ^^^^ ^ a sjrajia[ ^ 
'hat of Preparation 2-1. 



(3RS »" 3 — '■-i.3-«hyd,..5-«» y ,.,„. I . 4 . bci „ od| . B _ a _ 

one 

'H-NMR (CDCI 3 ,c5) : 2.10 (3H, I. J=7.0Hz), 2.00 (2H br) 
^3-2.83 (2H, .,. 4.3J „„. „. 7.10 (]H, d, J=8.0Hz), 7.23 (1H i 

J - 80H ^ 7 -<'«. l .^.0Hz), 7 ,7 (1 „, d , J=8 . 0H2) , 8 74 (lH ' s ; 

Preparation in 5. 



«e ft,,,.,,., compound was pfepared h a sim||ar 



to 
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that of Preparation 3. 



N.[(3RS)-2,3-dihydro-5.cthyl-2-oxo-lH-l,4-benzo(liazcpin- 
3-yl]-N'-(3-methylphenyl) urea 

'H-NMR (DMSO-d 6; c5) : 0.99 (3H, t, J = 7.0Hz), 2.23 (3H, s), 
2.66-2.72 (1H, m), 2.84-2.88 (1H, m), 5.00 (IH, d, J=8.0Hz), 6.72 
(1H, d, J = 7.0Hz), 7.07-7.30 (6H, m), 7.55 (IH, d, J = 7.0Hz), 7.78 (IH, 
d, J=8.0Hz), 8.88 (IH, s), 10.73 (1H, s) 

Preparation M.i 

The following compound was prepared in a similar manner to 
that of Preparation 1-1. 

2-(3-butenyl)carbonylaniline 

'H-NMR (CDCU.ff) : 2.46-2.50 (2H, m), 3.03 (2H, t, J=7Hz), 
5.01 (IH, d, J=13.0Hz), 5.09 (IH, d, J = 18.8Hz), 5.86-5.98 (IH, m), 
6.26 (2H, br), 6.62-6.66 (2H, m), 7.25 (IH, t, J = 8.4Hz), 7.75 (IH, d, 
J = 8.0Hz) 

Preparati on 11-7 



The following compound was prepared in a similar 



manner to 
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that of Preparation 1-4 and Preparation 1-5. 

(3RS)-3-bcnzyloxycarbony]arnino-5-(3-butenyl)-2,3-dihydro. 
lH-l,4-benzodiazepin-2-one 

'H-NMR (CDCU.tf) : 2.24-2.36 (2H, m), 2.88 (2H, t, 
J = 7.6Hz), 4.90-5.19 (5H, m), 5.71-5.80 (1H, m), 6.65 (1H, d, 
J = 8.0Hz), 7.12 (1H, d, J = 7.6Hz), 7.25-7.36 (6H, m), 7.49 (1H, t, 
J = 7.6Hz), 7.59 (1H, d, J = 7.6Hz). 9.17 (1H, br) 

Preparat ion 1 1-3 

The following compound was prepared in a similar manner to 
thai of Preparation 1-6. 

(3RS)-3-amino-5-butyl-2,3-dihydro-lH-1.4-bcnzodiazcpin-2- 



one 



'H-NMR (DMSO-d 6 ,d>) : 0.82 (3H, t, J = 7.2Hz), 1.16-1.20 
(2H, m), 1.26-1.40 (2H, m), 2.40 (2H, br), 2.60-2.68 (1H, m), 2.76- 
2-81 (1H, m), 3.27 (1H, s), 7.14 (1H, d, J = 8.0Hz), 7.19 (1H, t, 
J = 8.0Hz), 7.48 (1H. i, J = 8.0Hz), 7.67 (1H, d, J = 8.0Hz), 10.47 (1H, 
br) 



Prepamtinn 
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The foMowing «„,„„„„„ was prcpareJ , ^ ^ ^ 
that of Preparation 2-2. 

(3RS >- 3 - e »-«»«.loxyc.rbonyl,»i„o.5-bu,yl-2,3.dihydro.lH 
M-benzodiazepin-2-one 

'H-NMR ( c D C la , tf); „. 84 (3H.,.J.7..H„.,.24.,„ (2 „ 

'"■ 0H * h '•«('».'.^.0H Z , 7.57 <,„,<,, ,.,.„„,,,,.„ • ' 
br) 



15 



20 



Prepar f1t j rn | j g 

The t „„„ wi „ g componni , w „ prepared , n a simjiaf ^ ^ 
that of Preparation 2-3. 

(3RS).l. [( 3-azabic y clo [ 3.2.2]non-3- y , )carbony]methylJ . 3 _ 

■er,-butoxvcarbon y ,a m ino-5-butvl-2.3-dihydro-lH-l ; 4. 
benzodiazepin-2-one 



'H-NMR (CDC.,.*, :0 ..6 (3H, I, J = 7.6Hz), 1.24-1.71 (2H 
-).'-42(.H. .,. ..42-1.52 (2 „. -).I.«0.,.«, 
2 S (2H..). 2.70-2.90 (2H. B) . 3.45-3.90 (4H.n,,. 4.27 (1H d 
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J = ^ 0H Z ), 4 . 94(1H(d)J = 16 0H2) 5 24 (ih 
d,J = 8.0H 2)! 7.23-7.54 (4H , m) 

Prepnr^jpp g 

5 

The f..,o, int c ompound wts preparell ,„ , sim . Ur njMer i<; 
thai of Preparation 2-4. 



(3RS)-3- ;i mino-l- f(3 -azabicyclof3.2.2]non-3- 

yl)carbonyl m e,h y J]-5-buty|.2,3-dihydro-lH-l,4- 
benzodiazepin-2-one 

'H-NMR ( CDC,3, tf): 0. 86 (3H.,.i.7.,H„. ,.24-1.31 (2H 
m ). 1-44- 1.80 (12H, m). 2.00-2.15 (2H, m), 2.70-2.90 (2H 
^0-3.90«4H, m , 4 , M1H , d . J=1 , 0Hz) 44Q(iH j)49 ; 
1.16.0Hz), 7 2C7.60 (1H, m , ' ' 

Exhil aration 1 ?- ] 



The ,on„„ ins corapound w „ prep ., rcd , n a s . m . |ar maMer ^ 
thai of Preparation 1-1. 



2-cyclohexyimcthylcarbonyJaniIine 

'H-NMR (CDC] 3 ,c5) : 0.80-1.40 (6 „, m)t 1 .60-1 .« 0 (4H , m)l 
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1-85-2.00 (1H, „). 2.77 (2H, d, J = 6 .8Hz), 6.28 (1H, br), 6.62-6.67 
(2H, m), 7.23-7.27 (1H, m), 7.73 (1H, d, J=8. 4Hz) 



Prep.-irnt, rn u ■> 

5 

The following compound was prepared in a similar manner to 
thai of Preparation 1-2. 



2-eyclohexyimethylcarbonyl-N-{2-(l-ben Z otria 2 olyl)-2- 
10 benz y |o xycarbonylamino}acelylaniline 



■H-NMR (CDCl 3 ,tf) : 0.80-1.80 (HH, m), 2.69 (2H, d, 
J = 6.8Hz), 5.00-5.30 (3H, m), 6.91 (1H, br), 7.10-7.50 (7H, m), 7.54 
(2H, m), 7.83 (2H, d, J=8.0Hz), 8.09 (1H, d, J = 8.0Hz). 8.61 (1H, d, 
15 J=8.0Hz), 12.40 (1H. br) 

Prepn nt j» n f -> ? 

The following compound was prepared in a similar manner to 
0 that of Preparation 6-3. 

(3RS)-3-benzyloxycarbonylamino-5-cyclohexy)methyl-2, 
3-dihydro-lH-l,4-benzodiazepin-2-one 



'H-NMR (CDC1 3 , 6 ) : 0.80-1.80 (11H, m), 2.49-2.55 



(1H, m). 
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2-82-2.88 (1H, m), 5.10-5.20 (3H, m), 6.49 (1H, d, J = 8.0Hz), 7.08 
OH, d. J=8.0Hz). 7.30-7.50 (6H, m), 7.46-7.50 (1H, m), 7.58 (1 H , d, 
J = 8.0Hz), 8.33 (1H, s) 



5 Prep-n-nt^n 12 4 



The following compound was prepared in a similar manner to 
that of Preparation 1 -5. 



10 (3RS) - 1 -f( 3 - a ^ bi ^^»[3.2.2)non-3- y l)carbon y lmethyl]-3- 

benzyloxycarbonylamino-5-cyelohexylmethyl-2,3-dihydro- 
lH-l,4-benzodiazepin-2-one 

'H-NMR (CDC. 3 ,<5) : 0.80-1.80 (19H, m), 2.10 (2H, br), 
» 2.51-2.57 (1H . m), 2.82-2.88 (, H> m), 3.43-3.48 (,«, m), 3.56-3.60 
(1H, »). 3.67-3.72 (1H. m) , 3.85-3.89 (1H . m).4.,8 (1 H , d, J = 16Hz) 
4-97 (,H, d, J = i6Hz), 5.04-5.16 (2H. m), 6.65 (1H, d, J = 8.0Hz), 
7-2-7.6 (9H, m) 

20 Preparation 1? 5 

To a solution of (3 RS)- ; 1 - [(3-azabieyclo [ 3.2. 2 ]non-3- 

yl)carbo„ylmethy 1] -3-ben Z y.oxycarbonylamino-5-cyc l ohexyl m e,hyl- 
2,3-dihydro-lH-1,4-benzodiaze P in-2-one (0.396 g ) in methanol 
25 (15ml) was added Pear.man's ca.alys, (0.1 1 l g) . The mixture was 
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s'irred under H «, 

' H -* atm ^phcrc over night Th 

•« ........... c.,,,... Thcf ;~ '■"•'-«"«.- 

in vacuo ,„ give , 3R ,. , . "" ralC wai «"ce„, rated 

yl)carbonj'linethy]J-5. C y c j 0 | )ejt j f'--]...-3. 

< u 2 98s). wh,ch was useu in .. . 
«"P -"'»«. f u„ her p ur ,, ica , ion '«««!.. 

' h - nm R(cdci 3 , 5):0 80 . 

2 .0„- 2 . 20(4H . br) 2 57 _ •*> <««. .,.,.4.,., (I5H , m) 

*° («..,. 4 . IJ(18lI1 . I4Ii ; (,H -" ) - 3.50-3.90 



2 "(2-Fluorpbcnzoyl).6. mel() Janj 

—»r .«,.., or p r « p „, ll0 . 50 ., P ' tp * rtdl,,!i »"« 

m P : 65.5-67.5°C 
APCI-MS (m/ z) 230 (M> 



25 
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(3RS)-3-Ben 2 yloxycarbonylamino-5-(2-nuorophcnyl)-9 
»«^--2.3.-«h y dro.lH.1.4.b.„odi.«p, B . 2 . OBe was prep . red ^ 
similar manner to that of Preparation 45-2. 



5 



m P •" 222.5-225"C 



860, 750 



I*(NuJo.,c»-l,: 3200, 1715, 1690, 1608, 1530, 1374 1051 



'»•""« <»MSO.d..d ): 2.40 (3H.O. ,.»,<,„, „ J= 
APCI-MS (m/z) : 418 (M*+ 1) 



Prp pimirn 11 t 



15 



( 3RS )- 3 -Bcnz y loxyc a rb 0 nyla m in 0 -2,3-d,hydr 0 -5-( 2 - 

f,UOro P h -y»-l-(2- me ,hoxy,phcn a c.y,)-9- m e,h y ,-,H-l,4- 

benzodiazepin-2-one was prepared in a «i mi i 

f Sparta in a .similar manner to that of 

Preparation 59-3. 



20 IR (Nujoi, cm" 1 ) : 1710, 1660 

'H-NMR (DMSO-d 6 , c5 ) : 2.46 (3H, s), 3.94 (3H, s) : 4.60 (1H 
IS-lHz), 5.06 (2H.br, s, 5.24 (1H, d. J-H.6H.,. 5.44 (l H d 
J-U.lHz), 6.9-7.8 (15H,m), 8.4-8.6 (1H, m) 
Mass (APCI) : 566 (M*+l) 

25 
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Preparation LLJ 



(3RS)-3-Amino-2 ) 3-dihydro-5-(2-fluorophenyl)-9-methyl-l- 
(2-methoxyphenacy])-lH-l ) 4-bcnzodiazcpin-2-onc was prepared in a 
5 similar manner to that of Preparation 59-6. 



IR (Nujol, cm' 1 ) : 1675 

'H-NMR(CDCl 3 ,d>) : 2.45 (3H, s), 3.93 (3H, s), 4.59 (7H, , 
J=18.0Hz), 4.65 (1H, d, J = 7.6Hz), 5.52 (1H, d, J=18.0H Z ), 6.9-7.5 
10 (9H, m), 7.7-8.0 (2H, m) 

Mass (APCI) : 432 (M'+l) 

Preparation ]J 



15 To a solution of (3RS)-l- [ (3-azabicyclof3.2.2]non-3- 

yl)carbonyl m e«hylj-3-benzyloxycarbony.amino-5-acetoxyme,hyl-9- 
m e I h y .-2,3-dihydro-lH-l,4-be„zodiaze P in-2-one (1.9g) in ethanol 
(40m.) was added IN-sodium hydroxide solution (7ml) under stirring 
at ambien, temperature. The mixture was stirred for 20 minutes 
20 under the same conditions. After removal of the solvent water was 
added into the mixture, which was adjusted to pH 4 with a diluted 
hydrochloric acid and extracted with ethyl acetate twice. The 
combined extract was washed with water and dried over magnesium 
sulfate. Removal of the solvent gave (3RS)-l-[(3- 
25 azabicyclo[3.2.2]non-3-yl)earbonylmethyl)-3- 
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benzyloxycarbonylamino-5-hydroxymethyl-9-methy]-2,3-dihydro-lH- 
l,4-benzodiazepin-2-one as an amorphous mass (1.68g, 95.3%). 

'H-NMR <CDC],.tf ) : 1.4-1.75 (8H, m), 1.9-2.1 (2H, m), 2.36 
5 (3H, s), 3.19-3.34 (2H, m), 3.55-3.89 (2H, m), 4.51 (2H, dd, 

J=15.8Hz, 298.4Hz), 4.75 (2H, dd, J = 14.7Hz, J = 27.6Hz), 5.10 (2H, 
s), 5.41 (1H, d, J=8.8Hz), 6.54 (1H, d, J = 8.8Hz), 7.25-7.47 (8H, m) 
APCI-MS (m/z) : 519 (iVT+1) 

10 Preparati on 1 S - 1 

(3RS)-3-BcnzyIoxycarbonylamino-2,3-dihydro-5-(2- 

fluoro P heny!)-9-methyl-]-(2-nitrophenacyl)-lH-l ) 4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-3. 



15 



20 



IR (Nujol, cm" 1 ) : 1710, 1675 

'H-NMR (DMSO-d„d>) : 2.43 (3H, s), 4.66 (1H, d, J = 18.1Hz), 
5-06 (2H, m), 5.26 (1H, d, J=9.1Hz), 5.45 (1H, d, J=18.0Hz), 7.07 
(1H, d, J = 7.7Hz). 7.2-8.0 (14H, m), 8.0-8.2 (1H, m), 8.4-8.6 (1H, m) 

Mass (APCI) : 581 (M*+l) 

Preparnt ion 1 S-9 



(3RS)-3-Amino-l-(2-aminophenacyl)-2,3-dihydro-5-(2- 
25 nu 0 ro P henyl)-9-mcthyl-lH-l,4-benzodiazepin-2-one was prepared in 



77 



WO 98/15535 



PCT/JP97/03483 



a similar manner to tha, of Preparation 5 



59-6. 



mp : 139. 7-147. 0°C 

IR ^ Nu J' 01 ' cm* 1 ) : 1680, 1660 

*' 0) - 246 ( 3H.5), 4.10(l Hf s), 4 49 /iH 
d . J=16.8Hz) 5 74 /in j , ^ 4 -49(lH, 
74 (1H, d, J=16.8Hz) 6 n ou 

Mass (APCI): 417 (MVJ) } 



20 



25 



10 Pren; ln , |>n |fj j 



"-"»— -«...h«.fP„ P . r . llo .,o. 1 . ' d, " a 



m P : 52.2-55.2°C 

IR (Nuj ° L cm " 1 ) •• 3470, 3330. 1620 
'H-NMR (CDCI 3 , 6) ■ 2 7i , 3H w , 
7-7 ( 5H. m) ( 6 6 " 6 - 8 (3H ' 7.0- 

Mass (APCI) : 230 (MVi) 
P ' tM, " , --~ . (P , tpl ,„ iM2 , 2 . 
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mp : 100. 1-103. 2°C 

IR (Nujol, cm" 1 ) : 1660 

'H-NMR (DMS0-d 6 ,d) : 2.26 (3H, s), 3.70 (2H, s), 7.2-7.4 
(4H, m). 7.4-7.8 (3H, m), 9.96 (1H, br, s) 
5 Mass (APCI) : 352 (M* + l), 350 (MM) 

Prep :l r : ,i,> n ^ i 

5-(2-Fluorophenyl)-9-methyl-2,3-dihydro-lH-l,4- 
10 benzodi.zcpin-2-one-4.oxid, was prepared in a similar manner to ,ha, 
of Preparation 1 9-3. 



mp : 204.4-205. 1°C 

IR (Nujol, cm" 1 ) : 1690 

'H-NMR (CDCI 3 ,6) : 2.48 (3H, ,), 4.70 (2H, s), 6.9-7.0 (1H. 
m), 7.0-7.6 (6H, m), 9.31 (1H, br, s) 
Mass (APCI m/z) : 285 (MM) 



15 



20 



25 



Preparat ion I ft. 4 

3-Ace.oxy-5-(2-fl UO rophenyI)-9-methyl-2 7 3-dihydro-lH-l ) 4. 
bcnzodiazepin-2-onc was prepared in a similar manner to that of 
Preparation 19-4. 

IR (Nujol, cm" 1 ) : 1745 
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'H-NMR (CDCI 3l <y) : 2.32 (3H, s), 2.44 (3H, s), 5.97 (1H, s), 
7.0-7.2 (3H. m), 7.2-7.3 (1H, m), 7.3-7.5 (2H, m) ( 7.6-7.8 (1H, m), 
8.62 (1H, br, s) 

Mass (APCI) : 327 (M*+l) 

5 

Preparation 

(3RS)-3-Phthalimido-5-(2-fluorophenyl)-9-methyI-2,3-dihvdro- 
lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
10 of Preparation 20-5. 

mp : >250°C 

NMR (CDC1„<J) : 2.44 (3H, s), 5.93 (1H, s), 6.9-8.0 (H H> m) 
Mass (APCI) : 414 (M*+l) 

15 

Preparation 16-6 

(3RS)-3-Amino-5-(2-fluorophenyl)-9-me«hyl-2,3-dihydro-lH- 
1.4-bcnzodiazepin-2-one was prepared in a similar manner ,o that of 
20 Preparation 19-6. 

mp : 102.2-1 1 2.2°C 

IR (Nujol, cm" 1 ) : 1685 

'H-NMR (CDC\ 3 ,6) : 2.42 (3H, ,), 4.49 (1H, ,), 7.0-7.8 (7H, 
25 m), 8.64 (1H, m) 
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5 



Mass (APCI) : 284 (IVT+1) 
Pre paration ns.7 

(3RS)-3-t e r t -bu.oxycarbonyl a mino-5-(2-f]uorophenyl)-9- 

»«by|.2.3.dihydro-lH.1.4.benzoduzepi n .2-one was prepared in a 
similar manner lo that of Preparation 20-7. 



mp : 183. 2-186. 6°C 

'H-NMR (CDC, 3 ,d) : 1.48 (9H, s), 2.41 (3H, s), 5.31 (1H, d 
J-8.7HZ), 6.39 (1H, d, J = 8.7Hz), 7.0-7.2 (3H, m)> 7.2-7.3 (1H , ra ), 
7-3-7.6 (2H, m). 7.6-7.8 (1H, m)> 8.26 (1H, br, s) 

Mass (APCI) : 384 (M* + l) 

Prepar^j^n H 8 

(3RS)-l-E,hoxvcarbonyl me th y l-3-,er,-b U toxycarb 0 nylami„ 0 - 

5-(2-f]u 0r o P henvl)-9- me ,hyl- 2 ,3-d J hydro-lH-l,4-benzodia 2 e P in-2- 
one was prepared in a similar manner to that of Preparation 59-3. 

'H-NMR (CDC, 3 ,tf) : 1.46 (9H, s), 2.40 (3H, s), 3 .91(1H. d. 
J-16.8H*). 3.8-4.2 (2H. m), 4.83 (,„. d, J=16.8Hz), 5.40 (1H, d, 
J = 8.9Hz), 6.41 (1H, dt J = 8.8Hz) ( 7.0-7.4 (4H, m), 7.3-7.6 (2H, m ), 
7-7-7.9 (1H, m) 

Mass (APCI) : 470 (IVT+1) 
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Preparation 16.0 

(3RS)-l-CarboxymethyI-3-tert-butoxycarbonylamino-5-(2- 

nuorophenyl)-2,3-dihydro-9-methyl-lH-l,4-benzodiazepin-2-one 
was prepared in a similar manner to that of Example 48-2. 

mp : 132. 1-149. 3°C 

IR (Nujol, cm" 1 ) : 1700 

'H-NMR (CDC1 3 ,<?) : 1.45 (9H, s), 2.36 (3H, s), 3.89 (1H, d, 
J«17.2Hz), 4.82 (1H, d, J=17.2Hz), 5.38 (1H, d, J = 8.9Hz), 6.40 (1H, 
d, J = 8.9Hz), 6.9-7.8 (7H, m) 

Mass (APCI) : 442 (M*+l) 

Preparation 16-10 

(3RS)-l-f(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethylJ-3- 

tert-butoxycarbonylamino-5-(2-fluorophenyl)-9-methyl-2.3-dihydro- 
lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

mp : 108. 1-113. 9°C 

'H-NMR (CDCI 3 ,tf) : 1.45 (9H, s), 1.3-2.2 (10H, m), 
2.45(3H, s), 3.2-3.9 (4H, m), 4.04 (1H. d, J=15.5Hz), 5.05 (1H, d, 
J=15.5Hz), 5.42 (1H, d, J = 8.9Hz), 6.40 (1H, d, J = 10Hz), 6.9-7.3 (4H, 
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m), 7.3-7.5 (2H. m), 7.7-7.9 (1H, m) 
Mass (APCI) : 549 (NT+1) 



Prep.ir.minn if.-n 



(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2]non-3- 

y0carbonylmethyl]-5-(2-fIuorophenyl)-9-niethyl-2,3-dihydro-lH-l,4- 
bcnzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 30-2. 



mp : 102. 3-113. 4°C 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.41 (3H, s), 3.0- 
3.4 (2H, m), 3.6-3.9 (2H, m), 4.06 (1H, d, J=16.2Hz), 4.36 (1H, s), 
5.06 (1H, d, J = 16.2Hz), 6.9-7.0 (1H, m ), 7.1-7.4 (3H, m), 7.4-7.6 
(2H, m), 7.6-7.8 (1H, m) 

Mass (APCI) : 449 (NT+1) 



Prep;ir;ni., n ]7-i 



To a solution of o-toluidinc (27.98g) and 
cyclohexanecarbonitrile (14.25g) in toluene (200ml) was added 
dropwise 1 N-borontrichloride toluene solution (131ml) under stirring 
and cooling in an ice-bath below 5°C. After the addition was 
completed, the mixture was stirred at ambient temperature for 0.5 
hour. The mixture was cooled again and aluminum chloride 
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(17.40g) was added portionwise. The mixture was gradually 
warmed to ambient temperature and then refluxed under stirring for 
7.5 hours. The reaction mixture was cooled in an ice-bath and 2N- 
hydrochloric acid (180ml) was added dropwise under stirring. The 
5 resultant mixture was refluxed again for 2.5 hours. The reaction 
mixture was cooled under stirring and the resultant precipitate was 
filtered off. The filtrate and washings with ethyl acetate were 
combined and extracted with ethyl acetate. The organic extract was 
washed with IN-hydrochloric acid twice and brine successively and 
10 dried over magnesium sulfate. Removal of the solvent in vacuo gave 
an oil, which was subjected to column chromatography on silica gel 
eluting with a mixture of n-hexane and methylene chloride (2:1). 
The fractions containing the desired product were combined and 
evaporated in vacuo to give 2-cyclohexylcarbo n yI-6-melhylaniline 
5 (27. 9g, 98.4% yield) as a light yellow oil. 



IR (Film, cm" 1 ) : 3470, 3320, 1638, 1608, 1580, 1550, 1424, 
1380, 1310, 1240, 1218, 1150, 1004, 980, 891, 740 

'H-NMR (CDCI 3 ,d>) : 1.2-1.95 (8H, m), 2.16 (3H, s), 3.23- 
3-36 (1H, m). 6.4 (1H, br), 6.60 (1H, t, J = 7.3Hz), 7.18 (1H, d, 
J=7.3Hz), 7.68 (1H, d, J = 7.3Hz) 

APCI-MS (m/z) : 218 (M* + 1) 



Eigpaiaiiflj 17 0 
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To a solution of N-benzyloxycarbonyl-2-(benzotriazol-l- 
yl)glycine (3.59g) in dry t etrahydrofuran (THF, 30ml) was added 
oxalyl chloride (1.05ml) at 0-5 °C under stirring and nitrogen stream. 
After one drop of dimethylformamide was added, the mixture was 
5 stirred for 2 hours under the same conditions. To the reaction 
mixture was added dropwise a mixture of 2-cyclohexycarbonyl-6- 
methylaniline (2.17g) and N-mcthylmorpholine (2.23g) in dry THF for 
20 minutes under the same conditions. The mixture was allowed to 
warm to ambient temperature and stirred for 1 hour. THF was 
10 removed in vacuo lo afford a residue, which was dissolved in ethyl 
acetate and washed with diluted aqueous sodium bicarbonate, water 
and brine successively. After drying over magnesium sulfate, the 
solvent was removed in vacuo to give an amorphous mass (5.77g), 
which was dissolved in methanol (4ml). To the solution was added 
15 9M methanolic ammonia (22ml) and the mixture was stirred at ambient 
temperature overnight. The mixture was evaporated in vacuo to 
give a residue, which was dissolved in ethyl acetate and washed with 
lN-sodium hydroxide aqueous solution and water. The organic 
layer was dried over magnesium sulfate and evaporated in vacuo to 
20 give a residue, which was dissolved in acetic acid (60ml). 

Ammonium acetate (4.0g) was added to the solution and the mixture 
was stirred for 1.5 hour at ambient temperature. Acetic acid was 
removed in vacuo to give a residue, which was dissolved in ethyl 
acetate and washed with diluted sodium hydroxide aqueous solution 
25 and water successively. After drying over magnesium sulfate, the 
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was 



solvent was removed in vacuo to give a crystalline mass, which 
pulverized in a mixture of diisopropyl ether and n-hexane and 
collected by filtration to give (3 RS)-3-benzyloxycarbonylamino-5- 

cyclohexyl-9- m ethyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one (2.36g, 
58.3% yield) as a crystalline powder. 

mp: 171-173°C 

IR (Nujol, cm' 1 ) : 3490 (sh), 3300, 3200, 1710, 1685, 1620, 
1520, 1370, 1056, 987, 793, 749, 696 

'H-NMR (DMSO-d,, 6) : 0.8-2.0 (8H, m), 2.33 (3H, s), 2.91 
(1H, br, t), 4.86 (1H, d, J = 8.7Hz), 5.03 (2H, s), 7.16-7.60 (8H, m), 
8-11 (1H, d, J = 8.7Hz), 9.96 (1H, s) 

APCI-MS (m/z) : 406 (M*+ 1) 

Preparation 

(3RS)-3-Benzyloxycarbonylamino-5-cyclohexyl-2,3-dihydro- 
l,9-dime.hyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-3. 

'H-NMR(CDC1 3 ,6) : 1.0-2.0 (8H, m), 2.34 (3H, s), 2.75-2.80 
(1H, m )( 3.16 (3H, s), 5.01-5.15 (2H, m), 5.18 (1H, d : J = 8.5Hz), 6.54 
(1H, d, J = 8.4Hz), 7.2-7.4 (8H, m) 

Mass (APCI) : 420 (M + + l) 
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Prepnrntj^ ]7_/[ 

(3RS).3-Amino-5.cyclohcxyl.2,3-dihydro.l f 9-dimethyI-l H- 
l,4-benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 

'H-NMR (CDCla.tf) : 0.8-2.0 (10H, m). 2.34 (3H, s), 2.7-2.9 
(1H, m), 3.16 (3H, s), 4.34 (1H, br, s), 7.1-7.5 (3H, m ) 
Mass (APCI) : 286 (M'+l) 

Prep.Trnljp n 1ff ] 

(3RS)-l-(2-me t hylphenacyl)-3-tert-butoxycarbonylamino-5- 

(2-flu 0 rophcnyl)-9- m ethyI-2,3-dihydro-lH-l,4-ben Z odiazcpin-2-one 
was prepared in a similar manner to that of Preparation 59-3. 

'H-NMR (CDCI 3 ,6 ) : 1.47 (9H, s), 2.35 (3H, s), 2.44 (3H, s), 
4.36 (1 H> d, J=17.2H 2 ), 5.49 (1H, d, J=17.2Hz), 5.51 (1H, d, 
J=7.3Hz), 6.42 (1H, d, J = 8.9Hz), 7.0-7.5 (9H, m), 7.5-7.7 (1H, m), 
7.8-8.0 (1H, m) 

Mass (APCI) : 516 (M*+l) 
Prep.nrn|j on 18.? 

(3RS)-3-A m ino-l-(2-methylphenacy])-5-(2-f]uorophenyl)-9- 
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-«^-2.3.dihydr-lH.l f 4.b.„odl„.p, B . 2 . OIld was prepared jn a 
similar manner to that of Preparation 30-2. 

mp : 198. 1-202. 6°C 
IR (Nujol, cm' 1 ) : 1695, 1665 

'H-NMR (DMSO.d„ tf , : 2.26 (3H. s). 2.44 (3H, .,. 4.44 „„ 
•>. 4.60 ,1H, d, ,.„.«„„. 5.40 (,H, d, J„7.4Hz>, 7.0 (1H , 
7.2-8.0 (liH, m) 

Mass (APCI) : 416 (M*+l) 

Prepar ntl > n 1" 1 

2-Amino-3-eth yI -2'-n U orobcn Z ophc„onc was prepared i„ . 
similar manner to that of Preparation 50-1. 

IR (Neat, cm* 1 ) : 1620 

'H-NMR (CDC\ 3 , d ) : 1.30 (3H. t. J. 7 .5Hz). 2.55 (2H, q , 
J=7.5Hz), 6.5-6.7 (3H, m), 7.0-7.7 (5H, m) 
Mass (APCI) : 244 (iVT + 1) 

Prepnr^j^p in -> 

2-Bromoace ty lamino-3-cthyl-2'-fluoroben,ophenone was 
Prepared in a similar manner to that of Preparation 29-2. 
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mp : 90.2-91.6°C 

'H-NMR ( CDC l3 , e):I . 26(3Hi , J = 75H2) 

^•5H„.3.. 7(2H . „. 7 .0-7.4 «„, m) , 7 . 4 . 7 . 7(3H m) 9 0 ^ 
br, s) 

5 Mass (APCI):366 (M* + 2),364 (M*) 

Prepnr nt ,> n iq 2 

A mixture of 2-bromoace.ylamino-3-cthyl-2 
3 nU0rObCn2 ° PhenOne (12 -°«). bydro^^e hydroch.oride (17 65g) 
sod.um hydroxide (8.58 g ) i„ ethano, was stir red at 30-40T for 4 5 
^urs. Concentrated a q ueous hydroch.oric acid (,4.8 mI ) was added 
«o the reaction mixture, which was sn , red „ ^ 
-ernigh,. The m,x,ure was evaporated in vacuo to afford 
Precipitates. Water was added to the resu.tan, mixture The 

atford5 -(2-fl»orophenyl).9.e«hyl-2,3-dihydro.1H.l,4- 
benzodiazepin-2-one-4-oxide (9.25g, 94.2%). 

mp •' 170. 9-176. 2°C 

'H-NMR ( CDC )a . tf):1 .30 ( 3H.,, J = 7 . 4H2) , 2 . 82(2H 
>■'■*»•). 4.6, P .n, s, «.,.,.„ (1H . m) , 7 .„. 7 . 6 (6 „, mh 9 ))J ' 
br, s) v ' 

Mass (APCI) : 299 (IvT+l) 
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Preparation 1°-4 

A mixture of 9-ethyl-5-(2-fluorophenyl)-2,3-dihydro-l H-1,4- 
benzodiazepin-2-onc-4-oxide (9.0g) and acetic anhydride (32ml) in 
•5 chloroform (32ml) was stirred at room temperature overnight. The 
reaction mixture was evaporated to remove chloroform. 
Diisopropyl ether was added to the residue to afford powder, which 
was collected by filtration and washed with diisopropyl ether to give 

(3RS)-3-acctox y -5-(2-fluorophenyl)-9-ethyl-2 ? 3-dihydro-lH-l,4. 
10 henzodiazepin-2-one (6.30g, 61.3%). 

mp : 225.8-228. 1°C 

IR (Nujol, cm" 1 ) : 1730, 1680 

'H-NMR (DMSO-d..*) : 1.18 (3H, t, J = 7.4Hz), 2.20 (3H, ,), 
15 2.6-2.8 (IH, m), 2.8-3.1 (IH. m), 5.67 (IH, s), 7.0-7.8 (7H, m) 
Mass (APCI) : 341 (IVT+1) 

Prepnmt j^ri 1° g 



:o 



(3RS)-9-Ethyl-3-phthalimido-5-(2-fluorophcnyl)-2,3-dihydro- 
lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 20-5. 

IR (Nujol, cm" 1 ) : 1710, 1670 

'H-NMR (DMSO-d„tf) : 1.0-1.3 (3H, m), 2.6-2.9 (IH, m), 
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2-9-3.2 (1H, m), 5.67 (1H, s), 7.0-7.1 (1H, m), 7.1-7.5 (3H, m), 
7-5-7.8 (3H, m), 7.8-8.1 (4H, m) 
Mass (APCI) : 428 (IVT+1) 



5 Preparation ]Q.A 

A mixture of (3RS)-3-phthalimido-9-ethyl-5-(2- 
fIuorophenyl)-2,3-dihydro-lH-l,4-bcnzodia Ze pin-2-one (6.0g) and 
hydrazine hydrate (1.05g) in a mixture of methanol and 
10 tetrahydrofuran (1:1, 60ml) was refluxed with stirring for 3 hours. 
The reaction mixture was allowed to cool to room temperature, and 
the resultant precipitates were filtered off. The filtrate and the 
washings were combined and evaporated in vacuo to give a residue, 
which was dissolved in ethyl acetate and washed with a saturated 
15 aqueous solution of sodium bicarbonate, water and brine successively. 
The solvent was dried over sodium sulfate and evaporated in vacuo to 
afford a pale yellow powder, which was washed with diisopropyl ether 
and collected by filtration to give (3RS)-3-amino-9-ethyl-5-(2- 

fluorophenyl)-2.3-dihydro-lH-l,4-benzodiazcpin-2-one (3.37g, 
20 81.0%). 



mp : 178. 2-180. 6°C 

IR (Nujol, cm" 1 ) : 1620 

'H-NMR (DMSO-d 6> <?) : 1.18 (3H, ., J = 7.5Hz), 2.6-3.1 (2H, 
25 m), 4.22 (1H, s), 7.0-7.7 (7H, m) 
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Mass (APCI) : 298 (IVT+1) 
Prep a r at jr,p 1°-? 

(3RS)-3-Tcrt-butoxycarbonylamino-5-(2-fluorophenyl)-9- 
e«hyl-2,3-dihydro-lH-l,4-bcnzodia Z epin-2-one was prepared in a 
similar manner to that of Preparation 20-7. 

mp : 88. 1-92. 1°C 

IR (Nujol, cm" 1 ) : 1670, 1720 

1 H-NMR(CDCl 3) dT) : 1.2-1.4 (3H, m), 1.48 (9H, s), 2.6-2.9 
(2H, m), 5.31 (1H, d, J=8.6Hz), 6.40 (1H, d, J = 8.6Hz), 7.0-7.4 (4H 
m), 7.4-7.6 (2H, m), 7.6-7.8 (1H, m), 8.16 (1H, br, s) 

Mass (APCI) : 398 (JVT + 1) 

Prepnra,tj„ n 1 Q 8 

(3RS)-l-Ethoxycarbonyl me thy]-3-tert-buloxycarbon y Iamino- 

5-(2-fluorophenyl)-9-ethyl-2,3-dihydro-lH-l,4-benzodiazepi n -2-onc 
was prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1750, 1680 

'H-NMR (CDCl 3 ,6) : 1.33 (3H, t, J = 6.0Hz), 0.99 (3H, t, 
J=7.1Hz), 1.46 (3H, s), 2.6-2.8 (2H, m), 3.7-4.1 (3H, m), 4.88 (1H, d, 
J=16.6Hz), 5.39 (1H, d, J = 8.8Hz), 6.42 (1H, d, J = 8.8Hz), 7.0-7.2 
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(2H, m), 7.2-7.4 (2H, m), 7.4-7.6 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 484 (M*+l) 

Preparation 1Q-Q 

(3RS)-l-Carboxymcthy]-3-tert-buloxycarbonylamino-5-(2- 
fIuoropheny])-9-ethyl-2,3-dihydro-lH-l } 4-benzodiazepin-2-onc was 
prepared in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1680 

l H-NMR (CDCl 3f <5) : 1.25 (3H, I, J = 7.1Hz), 1.45 (9H, s), 
2.6-2.8 (2H, m), 3.85 (1H, d, J=17.2Hz), 4.87 (1H, d, J=17.2Hz), 
5.37 (1H, d, J = 8.8Hz), 6.40 (1H, d, J = 8.8Hz), 7.0-7.9 (7H, m) 

Mass (APCI) : 456 (M>1) 

Preparati on 19-10 

(3RS)-l-[(3-Azabicyclof3.2.2]non-3-yl)carbonylmethyI]-3- 
tert-butoxycarbonylamino-5-(2-fluorophenyl)-9-ethyl-2,3-dihydro- 
1 H- 1 ,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1650 

1 H-iNMR(CDCl 3 , 6 ) : 1.34 (3H, t, J = 7.5Hz), 1.45 (9H, s), 
1.4-2.2 (10H, m), 2.7-2.9 (2H, m), 3.2-3.8 (4H, m), 3.96 (1H, d, 
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J-15.5HZ). 5.01 ( 1H , d, J = 15.5Hz), 5.41 (, H) br, s), 7.0-7.1 (2H, m ), 
7-1-7.3 (2H, m), 7.3-7.5 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 563 (M*+l) 

(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2]non-3- 

yl)carbonylmeth y . ] -5-(2-fluorophenyl)-9-e«hyl-2,3-dihydro-lH-l,4- 
ben 2 odiazepin-2-one was prepared in a similar manner to ,ha t of 
> Preparation 30-2. 

mp : 160. 4-164. 8°C 

'H-NMR (DMSO-d 6 , tf ) : ,. 26 (3H , t, J = 7 .4Hz), 1.3-2.2 (10H, 
»), 2.75 (2H, J = 7 .4H 2 ), 3.0-3.4 (2H, m), 3.4-3.9 (2H, m), 3.97 ' 
(1H, d, J-16.1HZ), 4.36 (1H, br, s), 5.13 (, H , d, J>16.1Hz), 6.8-7.0 
(1H, m), 7.2-7.4 (3H, m), 7.4-7.6 (2H, m), 7.6-7.8 (1H, m) 
Mass (APCI) : 1 60.4- 1 64.8°C 

Prepa ration ?()-] 

2-Amino-3-isopro P y]-2'-f]uorobenzophenone was prepared in 
a similar manner to that of Preparation 50-1. 

IR (Neat, cm" 1 ) : 1620 

'H-NMR (CDCh.cS) : 1.26 (3H, d, J =6 .8Hz), 1.30 (3H, d, 
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J = 6.8Hz), 2.7-3.1 (1H, m), 3.64 (1H, br), 6.5-7.6 (7H, m) 
Mass (APCI) : 258 (1VT + 1) 

Preparation 70-7 

2-Bromoaeelylamino- 3 -iso propyl- 2-fluorobenzophenone was 
prepared in a similar manner to that of Preparation 29-2. 

mp : 125. 8-126. 3°C 
IR (Nujol, em" 1 ) : 1660 

'H-NMR (CDC1 3 , (5 ) : 1.27 (6H, d, J = 6.8Hz), 3.0-3.3 (1H, m), 
3.86 (2H, s), 7.0-7.4 (4H, m), 7.4-7.8 (3H, m), 8.86 (1H, s) 
Mass (APCI) : 380 (M*+2), 378 (M*) 

Preparat ion 70-1 

5-(2-Fluorophenyl)-9-isopropyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one-4-oxide was prepared in a similar manner to that 
of Preparation 19-3. 

mp : 205. 5-207. 7°C 

'H-NMR (CDC1 3 ,<5) : 1.32 (6H, d, J = 6.7Hz), 3.2-3.4 (1H, m), 
4.70 (2H, s), 6.8-7.0 (1H, m), 7.0-7.3 (3H, m), 7.3-7.5 (3H, mj, 8.91 
(1H, br, s) 

Mass (APCI) : 313 (M*+l) 
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Preparation ? n ~4 

(3RS)-3-acetoxy-5-(2-fluoropheyl)-9-isopropyI-2,3-dihydro- 
5 lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 19-4. 

mp : 243. 2-247. 1°C 

l H-NMR (DMSO-d 6 ,tf ) : 1.12 (3H, d, J = 6.7Hz), 1.31 (1H, d, 
10 J = 8.0Hz), 2.20 (3H, s), 3.3-3.6 (1H, m), 5.65 (1H, s), 7.0-7.1 (1H, m), 
7.1-7.5 (3H, m), 7.5-7.7 (3H, m), 10.40 (1H, br ? s) 
Mass (APCI) : 355 (JVT + 1) 



Preparation 



15 



A mixture of (3 RS)-3-acctoxy-5-(2-fluorophenyl)-9- 
isopropyl-2,3-dihydro-lH"l,4-benzodiazepin-2-one (2.73g), sodium 
iodide (11. 5g) and phthalimide potassium salt (2.14g) in N,N- 
dimethylforrnamide (18ml) was stirred at 90°C for 1.3 hours. The 
20 hot reaction mixture was poured into an ice with stirring to afford 
precipitates, which were collected by filtration, washed with water 
and air dried at room temperature to afford (3RS)-3-phthalimido-5- 

(2-f]uorophenyl)-9-isopropyl-2,3-dihydro-lH-l,4-benzodiazepin-2- 
one (3.08g, 90.6%) as a crystalline powder. 

25 
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10 



mp : 247. 6-252. 2°C 

IR (Nujol, cm* 1 ) : 1680 

'H-NMR (DMSO-d„d>) : 1.12 (3H, d, J = 6.7Hz), 1.33 (3H, d, 
J = 6.6Hz), 3.3-3.7 (1H, m), 5.65 (1H, s), 7.0-7.2 (1H, m), 7.2-7.5 (3H, 
m), 7.5-7.8 (3H, m), 7.8-8.1 (4H, m) 

Mass (APCI) : 442 (M*+1) 

Prep.irnt^n 7(1. ft 

(3RS)-3-Amino-5-(2-fluorophenyl)-9-isopropyl-2,3-dihydro- 
lH-l,4-bcnzodiazcpin-2-one was prepared in a similar manner to that 
of Preparation 19-6. 



mp : 192. 3-198. 6°C 
15 IR (Nujol, cm" 1 ) : 1690 

'H-NMR (DMSO-d A ,c5) : 1.11 (3H, d. J = 6.7Hz), 1.29 (1H, d, 
J = 6.7Hz), 3.3-3.6 (1H, m), 4.20 (1H, s), 6.9-7.7 (7H, m) 
Mass (APCI) : 312 (M'+l) 

20 PrepnriUjnn 90.7 

A mixture of (3RS)-3-amino-5-(2-fluorophenyl)-9-isopropyl- 
2,3-dih y dro-lH-l,4-benzodiazepin-2-one (1.5g), a catalytic amount 
of hydroxyzine hydrochloride, triethylamine (731mg) and di-tert- 
25 butyl dicarbona.e (1.57g) in methylene chloride (30ml) was stirred at 
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room temperature for 1.5 hours pm , 

"ours. Chloroform and water were a 

tc "he reaction mixture Th ^ 

• ThC "P««tcd organic layer was wash , 
- -ter tw,e and drted over magnesium .„„,,. J ^ 

—porated in va cuo to afford a crude paste which 

— P-.ellow powder The ^ " 

P ler. The powder was collected by f ihr ,r 

^.o, y bonylamjno . 5 . (2 . fluorophenw) ^ sopr - 

lH-1.4-b„„ di «. pl> . a . 0 „ (I _ 55g 78 
10 ; ' 

m P 196. 0-199. 2°C 
IR (Nu J' 01 - en' 1 ) : 1715, 1665 
3num )• 1-32(3H. t, J =6 .6H 2)> 1. 48 (9H S ) 

7 «(2H,m), 7.6-7.8 (1H , m) . 8.,5 (,„. br , B) 
Mass (APC1) : 412 (M* + l) 

(3RS)-l-Ethoxycarbon y lmethy]-3., er , u . 
5-(2-fluoronh n o ' er '- buU,x >'^rbo nyIamino . 
(- fIuor °P^nyi)-9-iso P ro Pyl . 2 , 3 . dih dro . 

' R (N,, " >1 ' cm_1 ) ■■ 1750, ,720, 1670 

'H-NMR (CDCI 3 ,(5) : 0.99 (JH, [, J=7.1Hz), ].20 (3H, d. 
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JS6 7HZ) > 1 ' 4 " 1 - 6 (3H ' ™>> 146 < 9H > «>. 3.7-4.2 (3H, „), 3.0-3.2 (1H 
»). 4.94 (1H, d, J-16.SHZ), 5.39 (1 H) d, J = 8.7Hz), 6.41 ( 1H d 

J -' 8 ' 7H2) ' 7 °- 7 - 2 (2H ' m >' 7 2 - 7 4 <*H. m) , 7.4-7.6 (2H, m ), 7.7-7 9 
(1H, m) 



5 



Mass (APCI) : 498 (M*+l) 
Preparation 213 n 



(3RS).l.Carboxvme,hyl-3- I er,-bu,o xy carbonyla m ino-5-( 7 - 

10 n -^«yl)-9.i.«prop y l.2.3.dihyd,o.lH-1.4.b.„odi.„p,n.2.o.. 
was prepared in a similar manner «o tha, 0 f Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1690 

'H-NMR (CDCI 3 ,<y) : 1.14 ^H, d, J=7.6Hz), 1.39 (3H d 
« '=««Hz), 1.45 (9Hl .,. 2.9-3.! (1H> m)> 3.8, (,H, d, Js ,7.,Hz), 4 95 

(1M ' , - 17 - 1 H«).5.37(lH. d, J-8.8H„, 6 .39(1H. d, J= 8.8H 2 ), 
7 -0-7.6 (6H, m). 7.6-7.8 (1 H> m) 

Mass (APCI) : 470 (M*+l) 
20 Prepnr nl jo n -> 0 1p 



(3RS)-,- [ (3-Azab i c y clo [ 3.2.2]non-3-y])carbonylme,hyl]-3. 
«er t -b u ,oxycarbonylamino-5-(2-fluoropheny,)-9-i S opropyl-2 3- 
dihydro-lH-l,4-bcnzodiazepi n -2-one was prepared in a similar 
25 manner to thai of Preparation 59-5. 
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IR (Nujol, cm' 1 ) : 1720, 1650 

'H-NMR (CDC1 3 ,<5) : 1.21 (3H, d, J = 6.6Hz), 1.41 (3H, d, 
J = 6.6Hz), 1.45 (9H, s), 1.4-2.2 (10H, m), 3.1-3.42 (2H, m), 3.42-3.6 
5 (1H, m), 3.7-3.9 (1H, m), 3.92 (1H, d, J=15.4Hz), 5.16 (1H, d, 
J=15.4Hz), 5.41 (1H, d, J = 8.9Hz), 6.39 (1H, d, J=8.9Hz), 7.0-7.2 
(2H, m), 7.2-7.35 (2H, m), 7.35-7.6 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 577 (M*+l) 

10 Preparatio n 20-1 1 

(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2Jnon-3- 

yl)carbonylmethyl]-2,3-dihydro-5-(2-f]uorophenyl)-9-isopropyl-lH- 
l,4-bcnzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 30-2. 

rap : 211. 6-214. 2"C 
IR (Nujol. cm" 1 ) : 1080, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.10 (3H, d, J = 6.6Hz), 1.38 (1H, d, 
J = 6.6Hz), 1.4-2.2 (10H, m), 3.0-3.4 (2H. m), 3.6-3.8 (2H, m), 3.84 
(l.H, d, J=16.3Hz), 4.36 (1H, br, s), 5.22 (1H, d, J=16.3Hz), 6.8-7.0 
(1H, m), 7.2-7.4 (3H, m), 7.4-7.8 (3H, m) 
Mass (APCI) : 477 (M + +l) 

Preparation 71-] 
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5 



(3RS)-l-(2-Ace,oxycthyl)-3-benzyloxycarbonyla m ino-5- 
cyclohexyi-Z.S-dihydro^-.ethyi-lH-M-benzo,,^^^.^^^ 
Prepared in a similar manner to that of Preparation 59-3. 



IR (Nujol, cm" 1 ) : i 72()) 1675j Uw 

'H-NMR(CDC] 3 , (J ) : 1.2-2.2 (10H, m) , 2 .32 (3H, .,. 2 84 
(1H, m), 3.39 (1H, d, t, J=6.0Hz and J=14.2Hz), 3.9-4.0 (2H m) 
4.60(lH,d )t>J=5 .4H Z and J = 14 .2Hz), 5.0-5.2 (3H, m), 6.53 (1H d 
«° J=8.5Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 492 (M*+l) 



Prep;ir n | jn n ■?] _2 



15 



(3RS)-3-A m ino-,- ( 2- aC e, OX yethy,)-5-cyc,ohexy,-2,3-dihydr 0 . 
9 — M-lH-M-oenzodiazepin-2-one was prepared in a s imilar 
manner to that of Preparation 59-6. 



l H-NMR ( CDC, 3 ,d): 1 .2-2. 2(1 0H, «). 2.33 <3H. .). 2 7-* 9 

20 (IH ' m, ' m5(1H ' ra, '-^^^u 9(1H , hr , s) , 4 . 6](1H 

"t, J = 5.3Hzand J = l4.1Hz), 7.2-7.5 (3H, m) 
Mass (APCI) : 358 (M*+l) 

Prepnr.i r ,> n 70 

25 
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A mixture of (3RS)-3-amino-l-[(3-azabicyclo[3.2.2Jnon-3- 
yI)carbonyl m elhyJ]-2,3-dihydro-9-me t h y l-5-(2-fluoroph e nyl)-l H -l,4- 
benzodiazepin-2-one (l.Og) and 1,1 '-carbonyldiimidazole (723mg) in 
tetrahydrofuran (20ml) was stirred at room temperature overnight. 
5 Ethyl acetate and water were added to the reaction mixture. The 
separated organic layer was washed with water twice, brine and dried 
over magnesium sulfate. The solvent was evaporated in vacuo to 

afford (3RS)-l-[(3-a Z abicyclo[3.2.2]non-3-yl) C arbonylm C thylj.2,3- 
dihydro-5-(2-fluoro P henyl)-9-methyl-3-(i m idazol-l- 

10 yl)carbonyl a mino-lH-l,4-benzodiazepin-2-one (1.27g) as a 
crystalline powder. 



mp : 107.3-1 18. 2°C 

IR (Nujol, cm" 1 ): 1680, 1645 

'H-NMR (DMSO-d 6 ,d>) : 1.3-2.2 (10H, m), 2.45 (3H, ,), 2.9- 
3-4 (2H. m). 3.7-4.0 (2H, m), 4.12 (1H, d, J = 16.0Hz), 5.18 (1Hf d, 
J-16.0HZ), 5.48 (1H. d, J = 7.4Hz), 6.9-7.1 (2H, br, m), 7.2-7.4 (2H, 
"»). 7-5-7.7 (2H, m), 7.7-7.8 (1H, m), 7.91 (1 H , br, s), 8.43 ( 1H, br. 
s), 9.84 (1H, d, J = 7.4Hz) 

Mass (APCI) : 475 (M'+l) 



15 



20 



Prepnr.nl j on 93-1 



(3RS)-3-Benzyloxycarbonylamino-5-cyclohexyI-l- 
25 cth ^ycarbonyl-m e thyl-9-methyl-2.3-dihydro-lH-l ) 4-ben 2 odiazepin- 
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2-one was prepared in a similar manner to that of Preparation 59-3. 
IR (Nujol, cm" 1 ) : 1750, 1720, 1670 

'H-NMR (CDCI 3 , 6 ) : 1.1-2.2 (10H, m), 1.21 (3H, ,, J=7.1Hz), 
5 2.33 (3H, .), 2.7-2.9 (1H, m), 3.82 (1H, d, J = 16.7Hz), 4.12 (2H, q, ' 
J=7.1Hz), 4.68 (1H, d, J-16.7HZ). 5.0-5.2 (2H, br, m), 5.22 (1H, d, 
J = 8.6Hz), 6.47 (1H„ d, J = 8.6Hz), 7.1-7.5 (8H. m) 
Mass (APCI) : 492 (M*+l) 

10 Prep,-irmin n 21z2 

(3RS)-3-Benzyloxycarbonylamino-5-cyclohcxyl-2 ) 3-dihydro- 

1-c a rboxyme,hyI-9-me,hyl-lH-l,4-ben Z odiaze P in-2-one was prepared 
in a similar manner to that of Example 48-2. 



15 



"0 



IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR (CDCl,.tf) : 1.1-2.2 (10H, m). 2.33 (3H, s). 2.81 
(1H, m), 3.84 (1H, d, J=17.1Hz), 4.72 (1H, d, J=17.1Hz), 4.9-5.2 (2H, 
»>r. m), 5.21 (1H, d, J = 8.6Hz), 6.52 (1H, d, J = 8.7Hz), 7.2-7.5 (8H, m ) 
Mass (APCI) : 464 (M'+l) 



Prep.-ir.ttion 22 3 



(3RS)-l- [ (3-Azabicyclo[3.2.2]non-3-yI)carbonylmethyI]-3- 
benz y loxycarbonylamino-5-cyclohexyl-2,3-dihydro-9-mcthyl-lH-l,4- 
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benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1660 

'H-NMR (CDCl.itf ) : 1.1-2.2 (20H, m), 2.35 (3H, s), 2.7-3.0 
(1H, m), 3.3-3.9 (4H, m), 3.88 (1H, d, J=15.5Hz), 4.96 (1H, d, 
J-15.5H*). 4.9-5.2 (2H, m). 5.23 (1H, d, J = 8.6Hz), 6.50 (1H, d, ' 
J=8.7Hz), 7.2-7.6 (8H, m) 

Mass (APCI) : 571 (M*+l) 

Preparati on ZlzA 



(3RS)-3-Amino-l-[(3-azabicyc]o[3.2.2]non-3- 

yl)carbony]methy]]-5-cyc]ohexyl-9- me ,hyl-2,3-dihydro-lH-l ) 4- 
15 benzodiaze P in-2-one was prepared in a similar manner to that of 
Preparation 49-2. 



IR (Nujol, cm" 1 ) : 1660 

'H-NMR <CDCl 3 ,tf) : 1.1-2.2 (10H, m), 2.41 (3H, s), 2.7-3.0 
(1H, br, s), 3.3-3.8 (4H, m), 3.91 (1H, d, J=15.8Hz), 5.09 (1H, d, 
J=5.2Hz), 5.14 (1H, d, J=15.8Hz), 7.2-7.5 (3H, m) 

Mass (APCI) : 437 (M*+l) 



20 



Prep:irnljn n 

25 
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(3RS)-3-Benzyloxycarbonylamino-5-cyclohcxyl-9-methyl-1- 
(2-mclhylphcnacyl)-2 1 3-dihydro-lH-l,4-ben 2 odia Z cpin-2-on e was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1720, 1660 

l H-NMR(CDCI,, 6 ) : 1.1-2.2 (10H, m), 2.35 (3H, .). 2 .38 (3H, 
»>. 2.8-3.0 ( 1H , m), 4.22 (1H. d, J=17.0H Z ), 5.0-5.2 (2H, br, m ), 5.28 
OH, d, J = 8.7H Z ), 5.40 (1H, d, J = 17.0Hz), 6.51 (1 H , d, J = 8 .6H Z ), 
7-2-7.6 (11H, m), 7.6-7.7 (1H, m) 
Mass (APCI) : 538 (1VT+1) 



(3RS)-3-Amino-5-cyck,hc ; xyl-2.3-dihydro-9- m ethy]-l- ( 2- 
1" ™««l.ylph.„.cy!).lH.l,4.benzodi«cpin.2-onc was prepared in a 
similar manner to that of Preparation 49-2. 



IR (Nujol, cm" 1 ) : 1680 

'H-NMR (CDCl,,*) : 1.2-2.3 (10H, m)l 2.38 (3H, s). 2.39 
<3H. .). 2.85 (1H, m), 4.22 (1H, d, J-17.1H.). 4.66 (1H, br, „. 5.45 
(1H, d, J-lT.lHz), 7.2-7.5 (6H, m), 7.5-7.7 (1H, m) 

Mass (APCI) : 404 (M + +l) 



10 



Preparation 2J 1 
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To a solution of 2-chloroacetyl-6-methylaniIine (1.84g) in 
methanol (50ml) was added a 15% aqueous solution of sodium 
methanthiolate (14.01g, 3eq.mol) under stirring and cooling in an 
ice-bath. The mixture was stirred at ambient temperature for 2.5 
5 hours. From the reaction mixture methanol was removed in vacuo 
and dissolved in ethyl acetate. The solution was washed with water 
and brine successively and dried over magnesium sulfate. Removal 
of the solvent in vacuo gave an oil (2.26g), which was subjected to 
column chromatography on silica gel eluting with a mixture of n- 
10 hcxane and chloroform (10:1). The fractions containing the desired 
product were combined and evaporated to give 2-methylthioacetyl- 
6-melhylaniline (1.75g, 89.7%) as an oil. 



IR (Film, cm' 1 ) : 3470, 3340, 1635, 1610, 1583, 1555, 1459, 
1430, 1380, 1310, 1281, 1250, 1218, 1127, 1030, 980, 740 

'H-NMR (CDCla.tf) : 2.18 (6H, s), 3.80 (2H, s), 6.35 (1H, 
br), 6.59 (1H, t, J = 7.2Hz), 7.21 (1H, d, J=7.2Hz), 7.62 (1H, d, 
J = 7.2Hz) 

APCI-MS (m/z) : 196 (M*+ 1) 
Prepnrnt inn 75-7 

(3RS)-3-Benzyloxycarbonylamino-5-methylthiomethyl-9- 
methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 45-2. 
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mp : 152. 6-153. 8°C 

IR (Nujol, cm" 1 ) : 3250 (sh), 3200, 1720, 1695, 1680 (sh), 
1460, 1375, 1059, 762, 700 

'H-NMR (CDCI3 , 6 ) : 2.01 (3H, s), 2.37 (3H. s), 3.72 (2H, dd, 
J = 13.7Hz, J=44.6Hz), 5.11 (2H, dd, J=12.3Hz, J=14.3Hz), 5.20 (1H, 
d, J = 8.2Hz), 6.54 (1H, d, J = 8.2Hz), 7.16-7.59 (8H, m), 7.98 (1H, s) 

APCI-MS (m/z) : 384 (M*+ 1) 

Preparation 7.S-? 

(3RS)-3-BenzyloxycarbonyIamino-2,3-dihydro-l- 
elhoxycarbo ny]-methyl-9-meihyl-5- met hylthio methyl- 1H- 1,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 

'H-NMR(CDC1 3 ,<5) : 1.1-1.3 (3H, m), 2.18 (3H, s), 2.35 (3H, 
s), 3.6-4.0 (2H, m), 4.08 (2H, H , J = 7.1Hz). 4.71 (1H, d, J=16.9Hz), 
5.0-5.2 (2H, br, m), 5.30 (1H, d, J = 8.6Hz), 6.55 (1H, d, J = 8.5Hz), 
7.2-7.5 (7H, m), 7.74 (1H, d, J = 7.5Hz) 

Mass (APCI) : 470 (M* + l) 

Prepnrnti nn ?5-4 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 
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carbox ym eth y !-9- m e t h y l-5- m eth y lthio m e t h y ]-lH-l ( 4-ben 2 odia Z epin- 
2-one was prepared in a s.milar manner to that of Preparation 59-4. 



'H-NMR (CDCI 3 ,c5) : 2.0-2.2 (3H, m), 2.2-2.4 (3H, m ), 3.6- 
•5 4.0 (2H, m), 4.6-5.0 (1H, br). 5.6-5.2 (3H, m), 5.28 (1H, d, J = 8.4H Z ), 
7.2-7.6 (7H, m), 7.75 (1H, d, J=6.7Hz) 
Mass (APCI) : 442 (M*+l) 



Preparati on 



) 



(3RS)-l-f(3-Azabic y clo f 3.2.2]non-3- y l)carbon y lme t h y IJ-3- 

benz y loxvcarbo ny la m ino-2 > 3-dih y dro-9-rnethvl-5-meth y l,hiometh y l- 
lH-l,4-benzodiaze P in-2-one was prepared in a similar manner to that 
of Preparation 59-5. 

IR (Nujol. cm' 1 ) : 1725, 1675, 1640 

'H-NMR (CDCU.d) : 1.5-1.9 (8H, br), 1.9-2.1 (2H, br), 2.30 
(3H, s), 2.36 (3H. s), 3.2-3.4 (2H, m), 3.5-3.7 (1H, m). 3.7-3.9 (4H, 
m), 5.02 (1H, d, J = 14.7Hz), 5.09 (2H, m). 5.32 (1H, d, J=8.5Hz), 
6-54 (1H, d, J = 8.5Hz), 7.2-7.5 (7H, m), 7.76 (1H, d, J =6 .5Hz) 
Mass (APCI) : 549 (M + +l) 

Preparation 2 * - 1 

(3RS)-l-[(3-Azabicyclof3.2.2]non-3- y i)carbon y lmeth y |]-3- 
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l[(S)-N-(terl-butoxycarbonyl)phenyla]any]]aminoJ-5-(2- 

fluo, °P'»«-yl)-9-m««hyl.2.3.dihydro.lH.1.4-benzod i .«pi„.2.o 0 ew., 
Prepared in a similar manner to that of Preparation 59-5. 

'H-NMR (CDC1 3 ,<5) : 1.38 (18H. ,), 1.4-2.2 (20H. m ), 2.44 
(6H. ,), 3.1-3.6 (8H, m), 3.6-4.1 (4H, m), 4.56 (2H, m), 4.9-5.2 (4H, 
5.62 (1H. d. J=8.2H z)l 5.64 ( 1H , d, J= 8., H z), 7.0-7.5 (16H, m). 
7.5-7.9 (4H, m) 

Mass(FAB): 696(M* + 1) 
Prepnr^j^n 7^ 2 



A mixture of (3RS)- 1 -[(3-azabicyclo[3.2.2]non-3-yl)- 
carbonylmethyi]-3-f[(S)-N-(tert- 
15 b ^oxycarbonyl) pheny , alanyl]amino] . 5 . (2 . nuo]ophenyi) . 9 _ me|hyN 

2.3-dihydro-lH-l ! 4-benz 0 diaze P in-2- on e (900mg) and 4N- 
hydrochloric acid in ethyl acetate (6m.) w, stirred at ambient 
•emperature for 1.5 hours. Ethyl acetate and saturated aqueous 
sodium bicarbonate were added to the reaction mixture at O'C. The 
20 separated organic layer was washed with brine and dried over sodium 
sulfate. The solvent was evaporated in vacuo to afford a crude 
white amorphous powder (672mg) composing two diastereoisomers, 
which were separated by high-pressure liquid chromatography. 

Each fraction containing the respective diastereoisomers was 
25 evaporated in vacuo and dissolved in ethyl acetate. Each solution 
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was washed with aqueous sodium hydrogen carbonate respectively. 
The respective separated organic layer was dried over sodium sulfate 
and evaporated in vacuo to afford each diastercoisomcr of (3R)-and 
(3S)-l-[(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3-f(S)- 
phenylalanylaminoJ-5-(2-fluorophenyl)-9-methyl-2 ? 3-dihydro-lH- 
l,4-benzodiazepin-2-one respectively. (S)-isomer : 257mg. 33.4% 
yield, and (R)-isomer : 251mg, 32.7% yield. 

(S)-isomer 

Mass (APCI) ; 596 (M + +l) 

1 H - N M R (CDC1 3 ,<5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.78 
(1H, dd, J = 9.1Hz and 13.7Hz), 3.2-3.6 (4H, m), 3.6-3.9 (2H, m), 4.01 
(1H, d, J=15.5Hz), 5.10 (1H, d, J=15.5Hz), 5.68 (1H, d, J = 8.6Hz), 
7.0-7.6 (11H, m), 7.7-7.9 (1H, m), 8.92 (1H, d, J = 8.6Hz) 

(R)-isomer 

'H-NMR (CDCI 3 ,tf) : 1.4-2.2 (10H, m), 2.46 (3H, s), 2.66 
(1H, dd, J=10.4Hz and 13.7Hz), 3.3-3.6 (4H, m), 3.6-3.9 (2H, m), 
4.03 (1H, d, J=15.5Hz), 5.11 (1H, d, J=15.5Hz) 7 5.67 (1H, d, 
J = 8.5Hz), 7.0-7.6 (11H, m), 7.7-7.9 (1H, m), 8.91 (1H, d, J = 8. 4Hz) 

Mass (APCI) : 596 (M*+l) 

Preparnti nn 26-3 

A mixture of (3S)- 1 -[(3-azabicyclo[3.2.2]non-3-yl)- 
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carbonyl m c t hy!]-3.f(S)-phenylalanyla m inoj-5-(2-tluolophcnyl)-9. 
mc,h y'-2,3.dihydro-lH-l,4-bcnzodia Z epin-2-one (235mg) and 
triethylamine (42mg) in tetrahydrofuran (2.0ml) w as stirred at room 
temperature. Phenylisothioisocyana.e (109mg) was added dropwise 
5 to the reaction mixture, stirred for 30 minutes. The mixture was 
evaporated in vacuo to dryness. A mixture of the residue and 
trifluoroacetic acid (1.0ml) was stirred at 50°C for 45 minutes. 
The mixture was evaporated in vacuo to afford an oily residue. The 
oily residue was separated by column chromatography on silica gel to 
10 afford cither of (3R) or (3 S)-3-amino- 1 -[(3-azabicyclo[3.2 .2]non-3- 

yl)carbonylme«hyl]-5.(2-fluorophenyl)-9-methyl-2,3-dihydro-lH-l,4- 
benzodiaze P in-2-one irifluoroacetate (165mg, 74.4% yield). 



15 



'H-NMR (DMSO-d 6 ,c5) : 1.3-2.2 (10H, m )( 2.44 (3H, s)) 2.9- 
3.1 (1H, m), 3.1-3.4 (1H, m), 3.6-4.0 (2H, m), 4.18 (2H, d, 
J=16.2Hz), 5.17 (1H, d. J = 16.2Hz), 5.21 (1H, br, s), 7.0-7.1 (1H, m), 
7-2-7.5 (3H, m), 7.5-7.8 (3H, m), 8.98 (2H, m) 
Mass (APCI) : 449 (IvT+l) 



D Preparation 77 



(3R)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 

yl)carbonylme«hyl]-5-(2-f l uoro P henyl ) -9-mc.hyl-2 ) 3-dihydro-lH-l ) 4- 
benzodiazcpin-2-one irifluoroacetate was prepared in a similar 
manner to that of Preparation 26-3. 
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'H-NMR (DMSO-d.; ff) : 1.3-2.2 (10H, m)) 2.44 (3H , s), 2.9- 
3-1 (1H, m), 3.1-3.4 (1H, m) , 3.6-4.0 (4H, m ), 4.18 (1 H( d 
'-16.3H,,. 5.17 (lH.d.J.,«.3H,). 5.21 (1H( br. .), 7.0-7. 1 (1 „, m) 
5 7.2-7.5 (3H, m), 7.5-7.8 (3H, m), 8.98 (2H, m ) 
Mass (APCI) : 449 (M*+l) 



10 



(3RS)-2 ! 3-Dihydro-3-.ert-bu,oxycarbonyIamino-5-(2- 

fluorophenyl)-9- m e,hyl-l-(p yri din-2- y l) rael hy]-lH-l ( 4- 
benzodiazcpin-2-one was prepared in a simi , ar ^ ^ ^ 

Preparation 59-3. 



15 IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR (CDC!,, . d ) : 1.47 (9H, s), 2.52 (3H, s), 4.53 (1H d 
J =" >H 2 ),5.37 ( l H . J . J ,„ Hz)>5 . 7 , (1H d J>]5 iHz) 6 45 (]h 

* J = 8 ' 6H2) ' 6 '-'- 5 (9H ' 7 5 -"(.H, m) , 8 . 2 . 8 . 3(1 „. m) 
Mass (APCI) : 475 (M*+l) 



20 



Prcpflrnij» n op 2 



(3RS ) -3-A mi no-2 ( 3-dihydro-5-(2-f,uoro P henyl)-9- m elhyM- 
(P^din-2-y, )m e t hy,-1H- M . benzodiazepin . 2 . one ^ ^ 

« si mi ]ar manner to that of Preparation 30-2. 
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IR (Nujol, cm' 1 ) : ] 670 

'H-NMR (CDCI a ,6 ) : 2.52 ,3H. .,. 4.50 (■„, d , J = I5 . 0Hz) 
"0(1H. .,.5.73(,H. -.J.15.0H,,. 7.0-7.7 (,0H. 8 . 2 .„. 4(1H , 



•5 m) 

Mass (APCI) : 375 (M*+l) 
freparntj^n in ] 



10 



2-Chloro.6.(2.fl.orobc. I o y „. B ,„nc was prepared in . similar 
manner to thai of Preparation 50-1. 



mp 86-87. 5°C 



15 



IR (Nujol, cm' 1 ) : 3400, 3290, 1620, 1600 

,H - NMR <«Cl > . ff ,:6.54 ( lH.,.J-7.8H„. 6 .g. 7 . 0(2 „ br) 
7-0-7.4 (3H, br. m) , 7.4-7.6 (3H, br, m) 

Mass (APCI) : 250 (IVT + 1) 



20 



To a „,„„.. 

(4-«0») a nJ p yrilline (3 . 04s) in melhy , ene d]Joride (]o0m|j ^ ^ 

br0ra °' ,Ce ' y ' br " mid ' .Mr.... a„U „„.„.. in 

■■ »«-b..b. A,W „,e addilion , vas comp|e , ed mix|ur£ w J 
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The mixture was allowed to stand to cool to ambient temperature and 

evaporated in vacuo to give a residue, which was dissolved in ethyl 

acetate and washed with water three times and brine successively. 

Alter drying over magnesium sulfate and treating with active carbon, 

5 the solvent was removed in vacuo to give a crystalline mass. 

Pulverization in diisopropyl ether and collection by filtration afforded 

2-(bromoacetylamino)-3-chloro-2'-fluorobenzophenone (5.86g, 
82.4% yield) as a white crystalline powder. 

10 1R (Nujol, cm" 1 ) : 3270, 1679 (sh), 1670, 1608, 1594, 1512, 

1375, 1304, 1 138, 1 100, 975, 945, 826, 775, 752, 694 

'H-NMR (CDC! 3 ,d) : 3.83 (2H, s). 7.08-7.81 (7H, m), 8.84 

(1H, s) 

APCI-MS (m/z) : 371 (M + + 1) 

15 

Prepnrnt jn n 70_? 



Sodium hydroxide (pellet, 2.82g) was dissolved in a mixture of 
methanol (15ml) and water (25ml) under stirring. To the mixture 
20 was added hydroxylamine hydrochloride (5.50g). To the clear 
solution prepared above was portionwise added a suspension of 2- 
bromoacetylamino-3-chloro-2'-fIuorobenzophenone (5.80g) in 
methanol (30ml) under stirring at 30-35'C. After the addition was 
completed, the mixture was refluxed under stirring for 3 hours. 
25 Methanol was removed in vacuo and the residual mixture was 
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-.raced with ethyl acetate. The extract was washed with water 
three times and dried over magnesium sulfate. The solvent was 
removed in vacuo to afford an oil (5.0g), which was pulverized in a 
mixture of diisopropy, ether and ethyl acetate. The resultant 
5 crystalline mass was collected by fi|, ration and drjc(j |Q gjve y 

chloroo-.^-fluorophenyD-Z^-dihydro-Z-oxo-lH-l^-benldiazepin- 
4-oxide (i.74g, 36.5% yield) as a white crystalline powder. 



10 



IR (Nujol, cm" 1 ) : 3350, 17 00, 1610, ]490 (sh), 1478 1350 
1298, 1265, ,230, 1200, 1154, 1100, 992, 860, 819, 792, 750 730 

'H-NMR (DMSO-d,, 6 ): 4.66 (2H, br, s), 6.9-7.7 (7H, m) 
10.73 (1H, s) 

APCI-MS (m/z) : 305 (M* + 1), 307 (M*+ 3) 



15 Preparn^j on 7Q-4 



A suspension of 9-chloro-5-(2-fluorophenyl ) -2 ) 3-dihydro-2- 
«o-lH-l,4-benzodiazepi„.4.oxide (,.475 g) ,„ acetic anhvdride 
(12-1) was refluxed for 0.5 hour. The resultant clear so.ution was 
20 cooled in an ice-bath to afford precipitate. To the cooled 

suspension was added diisopropy, ether (20ml) and the mixture was 
cooled further. The resu.tant precipitate was collected by fiction 
and washed with diisopropy, ether t0 give ( 3RS)-3-ace,oxy-5-(2- 
nuorophenyO^.cH^..,^.^^^.^^^^^^.^^^^^^ 

25 (0.84g, 50.0% yield) as a co,or,ess crystaMine powder. 
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IR (Nujol, cm* 1 ) : 3200, 3125, 1736, 1688, 1610, 1593, 1484, 
1371, 1322, 1212, 1091, 1060, 926, 794, 770, 748, 705 

'H-NMR (DMS0-d 6 , 6 ) : 2.21 (3H, s), 5.79 (1H, s), 7.18-7.83 
5 (7H, m), 10.72 (1H, s) 

APCI-MS (m/z) : 347 (IvT + 1), 349 (IVT + 3) 
Preparniinn 0 0 - < 



10 



A mixture of (3RS)-3-acetoxy-5-(2-fluorophcnyl)-9-chloro- 
2,3-dihydro-lH-l,4-benzodiazcpin-2-one (3.60g), sodium iodide 
(15.59g) and potassium phthalimide (2.89g) in dimethylformamide 
(25ml) was stirred at 100 °C for 1 hour. The reaction mixture was 
poured into ice-water and the resultant precipitate was collected by 
15 filtration. After washing with water several times and dried over 
phosphorus pentoxide under reduced pressure, the crude powder was 
subjected to column chromatography on silica gel eluling with a 
mixture of chloroform and methanol (100:1). The fractions 
containing the desired product were combined and evaporated in 
20 vacuo to give (3RS)-3-phthalimido-5-(2-fluorophenyl)-9-chloro-2,3- 
dihydro-lH-l,4-benzodiazepin-2-onc (0.82g, 18.9% yield) as a 
crystalline powder. 

IR (Nujol, cm" 1 ) : 3350, 1780, 1720, 1710, 1380, 1125, 886. 
25 746, 712 
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'H-NMR (DMSO-d 4 , 6) : 5.77 (1H, s), 7.20-8.02 (11H, tn), 
10.70 (1H, S ) 

APCI-MS (m/z) : 434 (1VT + 1), 436 (M*+ 3) 
Preparation TQ-6 

To a suspension of (3RS)-3-phthalimido-5-(2-fIuorophcnyl)- 
9-chloro-2,3-dihydro-lH-l,4-benzodiazcpin-2-one (0.8g) in a mixed 
solvent of tetrahydrofuran and methanol (1:1, 8ml) was added 
hydrazine hydrate (0.11ml) under stirring at ambient temperature. 
The mixture was stirred at ambient temperature for 0.5 hour and 
refluxed for 0.5 hours. After allowing to cool to ambient 
temperature, the resultant precipitate was filtered off and washed 
with cold methanol. The filtrate and the washings were combined 
and evaporated in vacuo to afford a residue, which was subjected to 
column chromatography on silica gel eluting with a mixture of 
chloroform and methanol (50:1). The fractions containing the 
desired product were combined and evaporated in vacuo to give a 
crystalline mass, which was pulverized in diisopropyl ether and 
collected by filtration to give (3RS)-3-amino-5-(2-fluo rophenyl)-9- 

chloro-2,3-dihydro-lH-l,4-benzodiazepin-2-one (0.54g, 96.6% 
yield). 



IR (Nujol, cm" ) : 3350, 3300, 1686, 1608, 1484, 1374, 1320, 
1215, 1130, 1018, 968, 830, 746, 715 
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'H-NMR (CDC1 3 ,6 ) : 2.27 (2H, br, s), 4.50(1H, s ). 7.03-7.68 
(7H, m), 8.04 (1H, br, s) 

APCI-MS (m/z) : 304 (IVT+ 1), 306 (M'+ 3) 

B Prepnr.nin n ?0.7 

To a suspension of (3RS)-3-amino-5-(2-fluorophenyl)-9- 
chloro-2,3-dihydro-lH-l,4-benzodiazepin-2-one (538. 8mg), 
triethylamine (269. 2 nig) and a catalytic amount of hydroxyzine 
10 hydrochloride in methylene chloride was added dropwise a solution of 
di-t-butyl dicarbonate (580. 5g) in methylene chloride (1ml) at 
ambient temperature under stirring. After the mixture was stirred 
for 3.5 hours under the same conditions, triethylamine (89.7mg) and 
di-t-butyl dicarbonate (193. Omg) was added. The mixture was 
15 stirred overnight at ambient temperature. Methylene chloride was 
removed in vacuo to afford a residue, which was dissolved in ethyl 
acetate and washed with water twice. After drying over magnesium 
sulfate, the solvent was removed in vacuo to give an oil (1.10g), 
which was subjected to column chromatography on silica gel eluting 
0 with chloroform. Fractions containing the desired product were 
combined and evaporated in vacuo to give (3RS)-9-chloro-5-(2- 
fluorophcnyl)-3-t-butoxycarbony]amino-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one (566. lmg, 79.2% yield) as a white crystalline 
powder. 
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rap : 187. 1-188. 6°C 

IR (Nujol, cm' 1 ) : 3210, 3150 (sh), 1700 (sh), 1689, 1604, 
1532, 1365, 1327, 1270, 1254, 1170, 1059, 1020, 957, 945, 880, 834, 
763, 746, 680 

5 'H-NMR (DMSO-d 6 , 6) : 1.32 (2H, br, s), 1.41(9H, S ), 

5.03(1H, d, J = 8.6Hz), 7.17-7.82 (7H, m), 7.91 (1H, d, J = 8.6Hz), 
10.56 (1H, s) 

APCI-MS (m/z) 404 (fvT+ 1), 406 (1VT + 3) 

10 Prep.irn.inn 1 Q . p 

(3RS)-9-Chloro-2,3-dihydro-3-tert-butoxycarbonylamino-l- ' 
cthoxy C arbonylme,hy]-5-(2-fluoro P henyl)-lH-l,4-ben Z odiazepi„-2- 
one was prepared in a similar manner to (ha. of Preparation 59-3. 



15 



20 



IR (Nujol, cm" 1 ) : 1680 

'H-NMR (CDCI a .d) : 1.00 (3H, ,, J=7.1Hz), 1.46 (9H, s), 
3.8-4.2 (2H, m), 4.25 (1H, d, J=17.2H Z ), 4.95 (1H, d, J=17.2Hz), 
5-39 (1H, d. J = 8.8Hz), 6.42 (1H, d, J = 8.7Hz), 7.0-7.2 (1H, br, s), 
7.2-7.4 (3H, m), 7.4-7.6 (1H, br, s), 7.6-7.7 (1H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 490 (M*+l) 

ZuLfhiiMiiui ?°-° 



25 



(3RS)-9-Chloro-2,3-dihydro-3- l crt-bu l oxycarbonylamino-5. 
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(2-fluorophenyl)-l-carboxymethyl-lH-l,4-bcn Z odiazepin-2-on C was 
prepared in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1745, 1675 

'H-NMR (CDCl a ,tf) : 1.48 (9H, s), 4.31 (1H, d, J=17.5Hz), 

5- 01 (1H, d, J-17.5HZ). 5.39 (1H, d, J = 8.8Hz), 6.41 (1H, d, J = 8.9Hz), 

6- 9-7.9 (7H, m) 

Mass (APCI) : 462 (M*+l) 



10 Prepnr.nin n ->Q--|n 

(3RS)-l-[(3-Azabicyelo[3.2.2Jnon-3-yl)carbonylmethyl]-9- 

ehloro-2,3-dihydro-5-(2-fluor 0p he n yl)-3-,er«-b u toxyearb 0n yl am ino- 
lH-l,4-benzodiazcpin-2-one was prepared in a similar manner to that 
15 of Preparation 59-5. 



IR (Nujol, cm" 1 ) : 1660 

'H-NMR(CDC1 3 , 6 ) : 1.46 ( 9H. s), 1.4-2.2 (10H, br), 3.2- 
3-5(2H, m), 3.5-4.0 (2H, m), 4.36 (1H, d, J = 16.1Hz), 5.24 (1H, d, 
J-I6.IH2), 5.42 (1H, d, J = 9.0Hz), 6.39 (1H, d, J = 8.9H Z ), 7.0-7.3 
(3H, m), 7.3-7.5 (1H, m), 7.5-7.7 (1H, m), 7.7-7.9 (1H, m), 8.01 (1H, 
br, s) 

Mass (APCI) : 596 (M*+1) 



•3 



Prepnr.it ion 79-f } 
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A mixture of (3RS)-l-f(3-azabicycIo[3.2.2]non-3- 

y!)carbonylme,hyIj-9-chloro-2,3-dihydro-5-(2-f]uorophenyl)-3- Ie rt- 
butoxycarbonyla m ino-lH-l,4-benzodia 2 cpin-2-one (660mg) and 4N 
5 aqueous hydrochloric acid in ethyl acetate (3ml) was stirred a. 0"C 
for 5.5 hours. A saturated aqueous solution of sodium bicarbonate 
and ethyl acetate were added to the reaction mixture. The separated 
organic layer was washed with water and brine, and then dried over 
sodium sulfate. The solvent was evaporated in vacuo to afford 
10 ( 3R S)-3-amino-l-f(3-azabicyclo[3.2.2]non-3-y| ) carbonylmethylJ-9- 

chloro-2,3-dihydro-5-(2-fl U oro P henyl ) .lH-l,4-benz 0 diazepin-2-one 
(549. Omg) as a crystalline powder. 



15 



20 



IR (Nujol, cm" 1 ) : 1680, 1650 

'H-NMR (CDCU,<5) : 1.4-2.2 (10H, m), 3.2-3.5 (2H, m). 
3.5-4.0 (2H, m). 4.36 (1H, d. J = 16.1Hz), 4.61 (1H, br, s), 5.29 (1H, d, 
J=16.1Hz), 7.0-7.4 (4H. m), 7.4-7.5 (1H, m), 7.5-7.7 (1H, m), 7.7- 
7.9 (1H, m) 

Mass (APCI) : 469 (IvT+l) 
Preparation in ^ 



(3RS)-2 ! 3-Dihydro-l-tert-butylcarbonylmethyl-3-.er.-butoxy- 
carbonylamino-5-(2-fluorophenyl)-9-methy.-lH-l,4-benzodiazepin- 
25 2-one was prepared in a similar manner to that of Preparation 59-3. 
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IR (NujoJ, cm" 1 ) : 1720, 1700, 1635 

'H-NMR <CDC1„<J) : 1.13 (9H, s), 1.45 (9H, s), 2.39 (3H, ,), 
4-03 (1H, d, J=17.1H Z ), 5.09 (1H, d, J-17.1Hz). 5.40 (1H, d, 
> J-9-OHz). 6.36 (1H, d, J = 9.0Hz), 7.0-7.6 (6H, m ), 7.7-7.9 (1H, m ) 
Mass (APCI) : 482 (M*+l) 



Prep.ir.njr, n 2Sh2 



A mixture of (3RS).2,3-dihydro-5-(2-fJuorophe„yl)-l. lcrt _ 

bu. y lcarbon y l m e,hyI-3-tert-bu«oxycarbonylamino-9-methyl-lH-l,4- 
benzodiazepin-2-one (130mg) and 4N HCI in e.hyl acetate (1 mI) was 
^"ed at 0 »C lor 5 hours. Ethy, acetate and a saturated aoueous 
solution of sodium bicarbonate were added to the reaction mixture. 
The separated organic layer was washed with water and brine, and 
'hen dried over sodium sulfate. The solvent was evaporated in 
vacuo to afford (3 RS)-3- am ino-2, 3-dihydro-5-(2-f] uo ropheny.)- , 1 

tert-butylcarbony.me t hy,-9-methyl-lH-l,4-ben 2 odiazepin-2-one 
(100m s , 97.1%) as a crystalline powder. 

IR (Nujol, cm" 1 ) : 1720, 1670 

'H-NMR (CDC. 3 ,<5) : 1.14 (9H, s), 2.39 (3H, s), 3.99 (1H, d, 
'-17.1H,). 4.65 (1H, br. „. 5.16 (1H, d, J = l 7 .lHz), 7.0-7.6 (6H, m), 
7-7-7.9 (1H, m). 
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10 



Mass (APCI) : 382 (M*+l) 
Preparation 3_u 

(3RS)-3-Benzyloxycarbonyla m ino-2,3-dihydro-l- 
Preparcd in a similar manner ,o .ha. of Preparation 59-3. 

'H-N M R ( CDC, ;!> d ):1 . ly(3H , tiJ = 7lH7) 2 33 (3h ^ 
OH. „. 3. 78 (IH , d , J=16 . 9H2) , 4 . 08 (2H> q> J=? 1Hz) 4 ^ ' 

-.i-16.9Hz,. 5.0-5.2 (2H, m), 5.2-5.3 (1H. -J. 6.50 (1H. d, 
J = «.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) .- 424 (M f +1) 



15 Prep:»r n | j nn ^ _ 

(3RS)-3-Bcnzyloxycarbonylamino-2,3-dihydro-l- 
P-pared in a simi,ar manner ,„ lh a. of Prepara.ion 59-4. 



20 



IR (Nojol, cm" 1 ) : 1720, 1690, 1638 

'H-N.V! R (CDCI 3l (5) 2.29(3H, s), 2.46(3H. s), 3. 72 (1H „ 

J - 171H2 ^ '>(lH,d, J .,7. 1 H„. 5 .0.5. 1(2H . m) ,5.25 ( ,H „ 
'•'•«■„. «.73 (,„. „, 7 . 2 . ? 5 (8H m) ? 90(1H ^ 

25 Mass (APCI) : 396 (M*+l) 
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Preparation 31-3 



(3RS)-3-Benzyloxycarbonylamino-l-[(3- 
azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-2,3-dihydro-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1675, 1650 

'H-NMR (CDC1 3) <5) : 1.5-1.9 (8H, m), 1.9-2.1 (2H, m), 2.35 
(3H, s), 2.60 (3H, s), 3.2-3.4 (2H, m), 3.60 (1H, dd, J=4.7Hz and 
J = 13.7Hz), 3.77 (1H, d, J = 15.8Hz), 3.87 (1H, d, J=5.0Hz and 
J = 13.7Hz), 5.0-5.1 (2H, m), 5.19 (1H, d, J = 15.8Hz), 5.2-5.4 (1H, m), 
6.52 (1H, d, J = 8.7Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 503 (M*+l) 

Preparation 31-4 

(3RS)-3- Amino- 1- [(3- azabicyclof 3.2.2] non-3- 

yl)carbonylmelhyI]-2,3-dihydro-5,9-dimethyl-lH-l,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm' 1 ) : 3350 ; 3270, 1665, 1620 
'H-NMR (CDCI 3 ,<5) : 1.4-1.9 (8H, m), 1.9-2.1 (2H, m), 2.35 
(3H, s), 2.58 (3H, s), 3.2-3.5 (2H, m), 3.5-3.9 (2H, br, m), 4.42 (1H, 
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»). 5.23 (1H, d, J=15.6Hz), 7.2-7.5 (3H, m) 
Mass (APCI) : 369 (M'+l) 

Prepnratjpn 3 1 C 

(3RS).l- [ (3-Azabicyc!o[3.2.2]non-3- y l)carbon y J m ethy]J. 5) 9. 
dime,h yl-2,3-d i hydro-3. (imi d aZ oI.l. y ,) C arbonyIa mi „o-1H-l,4- 
benzodiazepin-2-one was prepared in a similar manner lo that of 
Preparation 22. 



IR (Nujol, cm" 1 ) : 1720, 1685, 1650 
Mass (APCI) : 427 (.VT+1) 

'H-NMR (DMSO-d„,<5) : 1.3-2.2 (10H. m ), 2.39 (3H, s) 

2-49 (3 H) s), 2.9-3.4 (2H, m)( 3.6-3.9 ( 2 H) m), 3.95 (IH.d, 
« '-16.2H,), 5.13 (1H, d. J-16.2HZ), 5.2-5.3 (1H> m), 7.0-7.1 (1H, m) , 
7-2-7.7 (3H, m)i 7.86 (1H, br, ,), 8.40 (1H, br, ,), 9.71 (l H , d, 
J=7.2Hz) 



Prepnmtjnn t -> 

20 



To a suspension of N- { (3RS)- 1 -f (3-azabicyclo f 3.2. 2 Jnon-3- 
yl)-carbonyl m ethyl]-2,3-dihydro-5,9-dimethv!-2-oxo-lH-l,4- 
benzodiaze P in-3-y| } -N'-(3-methyIphenyl)urea (140.5mg) in 
methylene chloride (5ml) was added tn-chloroperbenzoic acid (m- 
25 CPBA, 72.5mg, 1.5ec,mol) portionwise under stirring at ambient 
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temperature. After stirring for 5.5 hours, an additional m-CPBA 
(48mg) was added and the stirring was continued for 3.5 hours further. 
From the clear reaction mixture, methylene chloride was removed in 
vacuo and the residue was dissolved in ethyl acetate. The solution 
•5 was washed with an aqueous solution of sodi um bicarbonate, water 
and brine. The organic layer was dried over magnesium sulfate and 
evaporated to afford a reddish oil, which was subjected to preparative 
thin layer chromatography on silica gel (60F254, 0.5mm. 20*20cm ; 
Merck) developed with a mixture of chloroform and methanol (10:1) 
10 to give N-[(3RS ) -l- ( 3-a 2 ab 1 cyc,o [ 3.2.2 ] non-3-y,)carbony, m e,hyl- 
2,3-dihydro-5,9-dimethvl-2-oxo-lH-l,4-ben 2 odiaz e pi„-4-oxido-3- 
yl]-N'-(3- m e t hylphenyl)urea as a white crystalline powder (69.5 mg , 
48.0%). 



15 



20 



mp : 244. 1-245. 6°C (dec.) 

'H-NMR (CDCl, + CD,OD,tf) : ,.53-1.73 (8H. m), 1.94 (IH. 
■»..). 2.05 (IH, br, s),2.25(3H, ,). 2.41 (3H. s), 2.56 (3H. .). 
3-20-3.36 (2H, m), 3.54-3.81 (2H, m), 4.56 (2H, dd, J=l5.8Hz, 
J = 255.0Hz), 5.97 (IH, s), 6.76-7.45 (9H, m) 
APCI-MS (m/z) : 518 (IvT+l) 

Prepar.^ jon 3V] 

2'-Amino-3'-(N,N-dimethylamino)ace,ophenone was prepared 
in a similar manner to that of Preparation 50-1. 
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IR (Nujol, cm" 1 ) : 3450, 3320, 1640 

'H-NMR (CDC1 3 , (5 ) : 2.60 (3H, s), 2.64 (3H, s), 6.59 (1H, dd, 
J = 7.7Hz and J = 8.1Hz), 7.13 (1H, dd, J = 1 .3Hz and J = 7.5Hz), 7.48 (1H, 
0 dd, J=1.3Hz and J = 8.2Hz), 6.6-7.0 (2H, m) 
Mass (APCI) : 179 (M~ + l) 



Prepnrntinn 



(3RS)-3-Benzyloxycarbonylamino-5-methyl-9-(N,N- 
dimethylamino)-2,3-dihydro-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 45-2. 

IR (Nujol, cm" 1 ) : 1710, 1680 

, H-NMR(CDCl a ,(5) : 2.46 (3H, s), 2.67 (6H, s), 5.0-5.2 (2H, 
m), 6.56 (1H, d, J = 8.1Hz), 7.1-7.4 (8H, m), 8.26 (1H, br, s) 
Mass (APCI) : 367 (,VT + 1) 

Prepnrntinn 11.1 



To a solution of (3 RS)-3-benzyloxycarbonylamino-5 -met hy I- 
9-(N ; N-dimethylamino)-2,3-dihydro-lH-l ! 4-benzodiazepin-2-one 
(820mg) in N,N-dimethylformamide (5ml) was added portionwise 60% 
sodium hydride suspended in oil (94mg) under nitrogen stream and 
cooling in an ice-bath. The mixture was stirred under the same 
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conditions for 3 hours. N-Bromoacctyl-3-azabicyclo[3.2.2]nonanc 
(578g) was added to (he reaction mixture at 0°C. The resultant 
mixture was stirred at room temperature overnight. Ethyl acetate 
and water were added to the mixture. The separated organic layer 
5 was washed with water twice and brine, and then dried over sodium 
sulfate. The solvent was evaporated in vacuo to afford a pale 
yellow residue, which was subjected to column chromatography on 
silica gel eluting with a mixture of toluene and ethyl acetate (2:1). 
The fractions containing the desired product were combined and 
10 evaporated in vacuo to give (3RS)-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl]-3-benzyloxycarbonylamino-5-methyl-9-(N,N- 

dimethylamino)-2,3-dihydro-lH-l,4-benzodiazepin-2-one (SlOmg, 
42.8% yield) as a crystalline powder. 

15 1R (Nujol, cm" 1 ) : 1715, 1680, 1650 

'H-NMR (CDCI 3 .tf) : 1.3-2.2 (10H, m), 2.58 (3H, s), 2.74 
(6H, s), 3.2-3.4 (2H, m), 3.4-3.8 (2H, m), 4.70 (1H, d, J=16.1Hz), 
5.09 (1H, d, J = 16.1Hz), 5.0-5.2 (2H, m), 5.2-5.4 (1H, m), 6.48 (1H, d, 
J=8.5Hz), 7.0-7.4 (8H, m) 

20 Mass (APCI) : 532 (IvT+l) 

Preparati on 33-4 

(3RS)-3-Amino-l-f(3-azabicyclo(3.2.2]non-3- 
25 yl)carbonylmcthylJ-5-methyl-9-(N,N-dimethylamino)-2,3-dihydro- 
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lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-6. 

!R (Nujol, cm" 1 ) : 1680 ? 1640 

' H - N M R (CDCIa.dT) : 1.3-2.2 (10H, m), 2.35 (2H, m), 2.57 
(3H, g), 2.74 (6H, s). 3.2-3.8 (4H, m ), 4.46 (1H, br, s), 4.69 (1H, d, 
J = 16.1Hz), 5.13 (1H, d, J-16.1H2), 7.0-7.4 (3H, m) 

Mass (APCI) : 398 (iVT+1) 



10 Prepnratjn n 3_4^J 

(3RS)-3-Benzyloxycarbonylamino-2 > 3-dihydro-5-(2- 
fluoro P henyl)-9-me.hyI-l-ter.-butoxycarbonylmethyl-lH-l f 4- 
bcnzodiazcpin-2-one was prepared in a similar manner to that of 
15 Preparation 59-3. 

IR (NujoK cm* 1 ) : 1720, 1680 

1 H-NMR(CDCl 3 ,cy) : 1.28 (9H, s), 2.36 (3H, ,), 3.81 (1H, d, 
J-16.6HZ), 4.70 (1H, d, J=16.6Hz), 5.0-5.3 (2H, m), 5.42 (1H, d, 
20 J=8.6Hz), 6.67 (1 H> d, J = 8.6Hz), 7.0-7.6 (H H , m), 7.7-7.9 (1 H , m) 
Mass (APCI) : 532 (IVT+l) 

Prepnrnrjn n ^4.7 



25 



(3RS)-3-Amino-2,3-dihydro-5-(2-fluorophenyl)-9-methyI-l- 
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tert-bu.oxycarbonylme.hyi-lH-l^-benzodiazep.n^-one was 
Prepared in a similar manner to ,hal of Prepara.ion 59-6. 

'H-NMR ( CDC I 3 ) d): 1 . 29(9 H, s) , 2 .3 8( 3H ;S)>3 . 79(1H d 
• J = 16 - 6Hz >'^(lH, s)> 4. 7 3 (1H>d , J=1 , 6Hz)(7 ., 7 6H ' ' 
7-7-7.9 (3H, m) ' 

Mass (APCI) : 398 (M*+l) 

Prep.-lrr.jjpp » i 



10 



(3RS)-l-(Adamantan-l-yl)c a rbonyIme t hyl-3- 
benZ ^^°ny,-a m ino- 2 ,3-di hyd ro-5- (2 - fluorophenyl) . 9 . mcthyi 
lH-1.4-be„ 2 odia Z e P in- 2 -onc Was prepared in . ^ ^ ^ ^ 
of Preparation 59-3. 



15 



"* (Nujol, cm" 1 ) : 1710, 1670 

, H-NMR(DMSO.d.. ff):1 .5. 2 .o (1 5H. 2.40 (3H. „ 4 06 
OH, d, J = 17 . 4H2)i5 .04 (2 H, br, S ).5. 1 6 (1 H,d >J=8 .5H Z ),5. 2 l (1H 
<*> J-17.SHZ). 7.03 (1H, d, J = 8 .7Hz), 7.0-7.8 (12H. m) 
20 Mass (APCI) : 594 (M*+l) 



Prepnrg; j 0n 



< 3RS )- 1 -(Ad.mani«n-l.y|) M rbonylmethyI-3-. B ,i„ 0 -5-(2 
» f,UOrO P h -y0-2,3-di h ydro-9- m e,hy,-lH- 1 ,4-be„ Z od ia .e pin . 2 . one 
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was prepared in a similar manner to that of Preparation 59-6. 
IR (NujoL cm" 1 ) : 1710, 1670 

'H-NMR(CDCl 3) tf) : 1.5-2.3 (15H, m), 2.38 (3H, s), 3.95 
5 (1H, d, J = 17.1Hz), 4.59 (1H. s), 5.14 (1H, d, J=17.1Hz), 7.0-7.5 (6H, 
m), 7.7-7.9 (1H, m) 

Mass (APCI) : 460 (IVT+1) 

Preparation 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l,5,9- 
trimethyl-lH-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710, 1665, 1620 

'H-NMR (CDCI a ,ff) : 2.35 (3H, s), 2.43 (3H, s). 3.19 (3H, s), 
5.06 (1H, d, J = 12.3Hz), 5.13 (1H, d, J=12.3Hz), 5.1-5.2 (1H. m), 
6.60 (1H, d, J = 8.3Hz), 7.1-7.5 (8H, m) 
Mass (APCI) : 352 (M*+l) 

Preparation 1fj.-> 

(3RS)-3-Amino-2.3-dihydro-l,5,9-trimethyI-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 
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IR (Neat, cm" 1 ) : 3350, 1685, 1615 

'H-NMR(CDCI 3 ,tf ) : 2.36 (3H, s), 2.47 (3H, s), 3.18 (3H, s), 
4.31 (1H, d, J=1.3Hz), 7.1-7.4 (3H, m ) 
Mass (APCI) : 218 (M*+l) 



P-iaa aration 37-1 

(3RS)-3-Ben 2 yloxycarbony| am ino-2,3-dihydro-5,9-dimethyl- 
10 K2-methylphenacyl)-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-3. 

IR (Nujol, cm' 1 ) : 1715, 1670 

'H-NMR (CDC1 3 .6) : 2.29 (3H, ,). 2.39 (3H, s), 2.51 (3H, s), 
" 4.20 (,H, d , J-17.0H,), 5.0-5.2 (2H, m), 5.28 (1H, dd. J= l. 5H z and 
8-7Hz), 5.61 (1H. d. J=17.()Hz), 6.52 (1H, d, J-8.7Hz), 7.2-7.5 (11H, 
m), 7.5-7.6 (1H, m) 

Mass (APCI) : 470 (M*+l) 

~° Prepar^tipn rt 7"' 

(3RS)-3-Amino-l-(2-methylphenacyl)-2,3-dihydro-5,9- 
dime,hyl-lH-l ! 4-benzodiazepin-2-one was prepared in a sim i,ar 
manner to that of Preparation 59-6. 
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IR (Nujol. cm" 1 ) : 1670, 1615 

'H-NMR(CDCI 3 , 6) : 2.28 (3H, s). 2.41 (3H, s ), 2.47 ( 3H . s). 
4.18 (1H, d, J = 16.9Hz), 4.4 (1H. m), 5.64 (1H, d, J=16.9Hz), 7.1-7.6 
(7H, m) 

5 Mass (APCI) : 336 (M*+l) 

Prep:ir ;i |i rn 3p 

(3RS)-1 -(Adamant an- l-y|)carbony]mei hy]-3-amino-2. 3- 
10 dihydro-5,9-dimethyl-lH-1.4-benzodiazepin-2-onc was prepared in a 
similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1700, 1670 

'H-NMR(CDCI a ,(5 ) : 1.6-2.3 (15H, br), 2.32 (3H, s), 2.61 
15 OH, s), 3.74 (1H. d, J=17.2Hz), 4.4 (IH/m), 5.28 ( 1H, d, J = 17.2Hz). 
7-1-7.5 (3H, m) 

Mass (APCI) : 380 (1VT+1 ) 



20 



Prep.-irnfjnn TO. | 

(3RS)-3-Benzyloxyearbonylamino-l- 

cycloh C xylcarbonylmethyl-2,3-dihydro-5,9-dimethyl-lH-l,4- 
benzodiazepin-2-onc was prepared in a similar manner to that of 
Preparation 59-3. 



25 
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IR (Neat, cm" 1 ) : 1720, 1670 

'H-NMR (CDC1 3 .6) : 1.1-2.0 (10H. m ), 2.2-2.4 (1H, m), 2.32 
OH, s), 2.61 (3H, s), 3.74 (1H, d, J=17.2Hz), 5.0-5.2 (3H, m ), 5.24 
(1H, d, J=7.3H 2 ), 6.46 (1H, d, J=8.8Hz), 7.1-7.5 (8H, m) 
5 Mas s (APCI) : 462 (IVT+1) 

Preparation ? 

(3RS)-3-Amino-l-cyclohexy]carbonylmcthyl-2,3-dihydro-5 9- 
10 dimethy,-lH-l,4-be„zodiazep in -2-one was prepared in a s imi ,ar 
manner to that of Preparation 59-6. 



IR (Neat, cm" 1 ) : 1715, 1670 

'H-NMR (CDC1„*> : 1A . 2 , 0 (10H> m)> , ^ ^ ^ ^ 

(3H, .), 2.60 ( 3H, .), 3.72 (1H, d, J = 17.2Hz), 4.4 (,„, m), 5.13 (1H, 
d. J-17.2H2), 7.1-7.5 (3H, m) 

Mass (APCI) : 328 (M T +1) 



15 



20 



Eieparntion 40-i 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5-(2- 
fIuoro P he n yl ) -9-melhyl-l-me.hylcarbony]me.hyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner ,0 that of 
Preparation 59-3. 



25 
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IR (Nujol, cm" 1 ) : 1705, 1660 

'H-NMR (DMSO-d 6 ,<5) : 2.00 (3H, s), 2.38 (3H, s), 4.23 (1H, 
d, J=17.6Hz), 4.91 (1H, d, J = 17.6Hz), 5.05 (2H, br, s), 5.18 (1H, d, 
J*8.5Hz), 7.04 (1H, d, J = 7.6Hz), 7.1-7.7 (11H, m), 8.42 (1H, d, 
5 J = 8.5Hz) 

Mass (APCI) : 474 (1VT+1) 

Prep.-tr.-winp 4fl.-? 

0 (3RS)-3-Amino-5-(2-fluorophenyl)-2,3-dihydro-9-methyl-l- 
methylcarbonylmethyl-lH-l,4-benzodiazepin-2-one was prepared in a 
similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1720, 1670 
> 'H-NMR(CDC1 3) <5) : 2.07 (3H, s), 2.39 (3H, s), 3.87 (1H, d, 

J=17.0Hz), 4.60 (1H, s), 4.96 (1H, d, J»17.0Hz), 7.0-7.6 (6H, m), 
7.7-7.9 (1H, m) 

Mass (APCI) : 340 (NT + 1) 

Prepnrnlin n 4] 

(3RS)-3-Amino-2,3-dihydro-l-tert-butylcarbonylmethyl-5,9- 
dimethyl-lH-l,4-benzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 
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JR (Nujol, cm" 1 ) : 1710, 1670, 1615 

'H.NMR(CDCl„tf) : 1.13 (9H, ,), 2.32 (3H, s), 2.61 (3H. s), 
3-79 (1H, d, J-17.2HZ). 4.4 (1H, m), 5.29 (1H, d, J-17.2H.). 7.1-7 5 
(3H, m) 

5 Mass (APC1) : 302 (M*+l) 

(3RS)-3-BenzyIoxycarbony]amino-2,3-dihydro-5-(2- 
10 fluoro Pfcc»yl)-9-methy|.l. ( 3.nltrophen,cy]). 1 H.1.4.ben«dwz.p, n . 
2-one was prepared in a similar manner to that of Preparation 59-3. 

mp : 86.1-89.0°C 
IR (Nujol, cm" 1 ) : 1700, 1670 

'H-NMR (DMSO-d 6 ,c5) : 4.51 (1H , d, J-17.0Hz). 5.52 (1 H , d 
J=8.6Hz), 5.72 (1H, d, J=,7,,Hz), 6.61 (l H , d, J = 8.7H Z ), 7.0-7 8 
(12H, m), 7.8-8.0 (1H, m), 8.1-8.3 (1H, m), 8.3-8.5 (,„, m) , 8 68 
(1H, m) 

Mass (APCI) : 581 (M*+l) 



15 



20 



PjXpjlLalKLD 12 2 



(3RS)-3-Amino-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-l. 
(3-ni,rophenacy,)-l H -l,4-ben 2 odia Z epi„-2-one hydrobromide was 
25 prepared in a similar procedure to that of Preparation 43. 
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1R (Nujol, cm" 1 ) : 1678 

,H -NMR(DMSO.d., a):2 . 5O( 3 H , s)|5 04 aH , d _ 
S - 3 °< 1 «-). 5 . 91(1 H, <i , J=17 . 9Hz) , 7 . 12(1H d J=7 6H2> • 



Mass (APCI) : 447 (free, M *+l) 



10 



A -I.Lr. of <3KS>.3-bc„ 2yloxycarbo „ y , ami „ o . 2 3 
5 -< 2 -"»''"'P''«yl)-9-n, e .hy|. 1 .(2.„„ r „ pllen>cy|) . 1H . 14 _ 

b«»>du.. pl .. 2 . 0 .. (300ms) and 30% hydrobromjc h ^ 

(3-D w as slirrcd a, r0l)m ,„,„,.„,„ for 4 s hou[s waiet 

; mi ;-- 2 ' 3 -^^5, 2 -„ uorophe „ y ,, 9 . melliW ,. (2 . niirophenacyi) 

H-.,4- h e„,„ dia « pi „. 2 . onc hydrobromide (22?ras ^ 

*° fR (Nujol, cm* 1 ) : 1670 

'H-NMR (DMSO-d 6 ,<5) : 2.43 (3H, 5), 4.79 (] H, d, J=18.3Hz) 

3 2<]H ' s) ' 556 oh,,,, 6H2) , 

;; 4 ;-;;;"----M3H, m ,, 12(1H , d , J= , 8 ^ 

; Mass (APCI) : 447 (free, M'+l) 
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Preparatin n j /| - ] 

(3RS)-3-Benzyloxycarbony]amino-2,3-dit hydro- 1- 

5 ct Mcarbon y I m cth y |.5,9-dimcthyl-lH-l,4-benzodia 2e pin-2-onc was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1715, 1670, 1620 

'H-NMR (CDC), ,6) : 1.00 (3H, t, J = 7.3Hz), 2.32 (3H, s), 
10 2.3-2.5 (2H, m), 2.60 (3H, s), 3.72 (1H, d, J=17.2Hz), 5.0-5.2 (3H, 
«"), 5.25 (1H, dd, j = ].4Hz and J = 8.7Hz), 6.46 (1H, d, J=8.6H Z ), 
7.2-7.5 (8H, m) 

Mass (APCI) : 408 (M*+l) 
Preparnn> n /| /\ . -> 

(3RS)-3-Amino-2,3-dih y dro-l-ethylcarbonylmethyl-5 ;9 . 
di m cthyl-lH-l (4 -bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 1720 

'H-NMR (CDCI 3 ,C?) : 1.00 (3H, ,, J = 7.3Hz), 2.32 (3H, s), 
2-3-2.6 (2H, br, m), 2.60 (3H, s), 3.70 (1H, d. J=17.1Hz), 4.40 (1H, 
m), 5.06 (1H, d, J=17.1Hz), 7.1-7.5 (3H, m) 
Mass (APCI) : 274 (M + +l) 
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10 



2-. S o bu , yry ,. 6 . me , hy , anlli „ e wjs prepared h a simiiar 
5 lo that of Preparation 50-1. 

mp : 47-49"C 

IR (Nujol, en,-*, : 3470, 3320, 1638, 1607, 1 580 , 155 0. 1422 
1380,1230,1094,101 1,984.745 

'H-NMR (CDCJ a ,(J) : 1.21 (6 „. d, J=6 .8H Z ), 2. 16 (3H s) 
3-62(lH. hepI , J = 6 . 8Hz) , 6 . 4(1H br)) 6 . 60(1Hit J = 73Hz) ? 
(1H, d, J=7.3Hz), 7.69 (1H, d, J=7.3H 2 ) 
APCI-MS (m/z) : 178 (M* + 1) 



15 



PjxpaxiU i on 4^.7 



To a .olu.lon »f N- h e„, v ,„x y carbo n> ,.2.(bc nz „, na7oM . 
glycine (10 .77 8 > in dry , elrahydrofura „ (80m|) wcfe addcd 

*° ~ (2 . 88ml) and one drop of , imclbylSotmtm . de u o . c und ^ 

"'•"•I ..„.,„ slrcam , The mjx , ure wm s||rred 2 ^ 

"""" "" C ° ndl " 0 " s T ° ">« —io" .....r. ... a.dcd 

d, ° P "" Se ' """"" «' (5.32 S , » nd 

■"M-rptol,., <6.6 8g) ,„ dry , e , rahydr „ fura „ (30raJ) for 2Q 

2= ■'«"•. «d.r , t . COBdI1IO „. Af, er , h£ addilion was 
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»-pi...d, .h CmislUfe „ asslirreda , arabjen , 

-«»M..«. c 0nbined and „.,.,.„„ ,„ ^ ^ 

in 20* ra ., handlk ammo „ ja (80m|) ^ d M ^ ^ ■ 
* "-P.™.,. ov„, gh , The ,„.„.., precjpjiau coiie£(cd 

t,,,ra "°" " nd " asl " d "Id m e ,„ anol 1o „ ivc 

to ne hrst crop of the 
e,,, d „ cl(3 , 56 , 2 , 6%) Th e fi „ ralaandthe 

mb '" ed C — " d " "~ — a r «. ldu .. whlch .„ 
°."o,v ed in E , hy , acelale and wash£d „ ilhlN _ Na0H ^ 

° " lp "' a " d " 8i " ■ '•«*»' on. „„„. „ as dissolvcd 

-■•c « U (70 m „ and , realed w „ h ammi)n , um aceuu ^ ^ ^ 
■»»..««..„..,„.,.„. 4 „ 1 „ Mailll(m ,,„ idinwii 

....... „„,„„,„ and _ ^ 

"' ° V " ■•«"'• •»«• <— d ,. , IW , 0 

i'« « or-,. „„. whkh „, , ri , ur „ ed ^^^^ ^ 

3 -»=-y.o»yca rb< ,„ y , amlno . 5 , sopropy , . 9 ^^^ ^ di ^ dro ]h 
l,4-bcnzodiazepin-2-onc. 

m P : 169. 1-172. 8°C 

'•'"■W.c--') = 3JO. ( . t ,., JM . 17IOil , 9o; 
1398, 1367, 1055, 990. 798, 750, 687 

'H-NMR (CDa,.^,,,, (3H,d.,.7.0H„. ,.„„„. d , 



140 



WO 98/15535 



PCT/JP97/03483 



J = 7Hz), 2.36 (3H, s), 3.13 (1H, hcpt, J = 7.0Hz), 5.11 (2H, s), 5.15 
(1H, d, J=8.4Hz), 6.46 (1H, d, J = 8.4Hz), 7.1-7.45 (8H, m), 8.59 (1H, 
s) 

APCI-MS (m/z) : 366 (M + +l) 



Preparaiinn j^J 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

cthoxycarbon y l-methyl-5-i S opropyl-9- m cth y l-lH-l,4-bcnzodiazepin- 
2-one was prepared in a similar manner lo chat of" Preparation 59-3. 

'H-NMR (CDC1 3 ,<5) : 1.1-1.4 (3H, m), 2.34 (3H, s), 3.1-3.4 
(1H, m), 3.82 (1H, d, J = 16.7Hz), 4.12 (2H, q, J = 7.1Hz), 4.72 (1H, d, 
J=16.7Hz), 5.0-5.2 (2H, m), 5.2-5.3 (1H, m), 6.49 (1H. d, J = 8.6Hz), 
7.2-7.5 (8H, m) 

Mass (APCI) : 452 (1VT+1) 



Prepnmiin n 4^.4 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihvdro-l- 

carbox y methyl-5-isopropyl-9-methyl-lH-l,4-benzodiazepin-2-one 
was prepared in a similar manner to that of" Preparation 59-4. 

'H-NMR (CDCl 3> d>) : 1.0-1.4 (6H, m), 2.32 (3H, br, s), 3.1- 
3-3 (1H, m), 3.84 (1H, d, J=17.0Hz), 4.76 (1H, d, J=17.0Hz), 5.0-5.2 
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(2H, m), 5.22 (1H, d, J = 8.1Hz), 6.54 (1H, d, J = 8.7Hz), 7.2-7.5 (8H 
m) 



Mass (APCI) : 424 (IVT+1) 
5 Prepar^jpp ^ c 



(3RS)-l-[(3.A Zil bicyclo[3.2.21non-3- y l)carbonyl m ethyl]-3- 

benzyloxycarbonylamino^^-dihydro^-isopropyl^-methyl-lH-l^- 
benzodiazepin-2-one was prepared in a similar manner to that of 
10 Preparation 59-5. 



IR (Nujol, cm" 1 ) : 1720, 1650 

'H-NMR (CDC. 3 ,<y) : ,. 22 (3H , d, J=7.1Hz), 1.33 (3H, d, 
J = 6.6Hz) ( 1.4-1.9 (8H, m), 1.9-2.1 (2H, m)) 2.36 (3H, br, ,). 3.1-3 9 
« (5H. m). 3.86 (,„, d , J = 15.5Hz), 5.0-5.2 (2H, m), 5.24 (1 H) d, 
J = 8-2Hz), 6.50 (1H, d, J=8.7Hz), 7.2-7.5 (8H, m) 
Mass (APCI) : 531 (IVT+1) 



20 



(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2Jnon-3- 

yl)carbon y lmethyl]-2,3-dihydro-5-isoprop y l-9- ra e«hyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner .0 that of 
Preparation 59-6. 



25 
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'R(Nujol, cm' 1 ) : 3330. 3250 f 1660, 1630 

! H-NMR (CDCK 6 ) • 1 0 1 *x rnu 

'• d >- 1 - 2 " 1 - 3 (3H.n.), 1.34(3H.d,J. 6 .6Hx), 
15 -2-3 (10H. m), 2.36 (3H s ) 3„/, B ( , 

( ; H ' d ' J -"-«.M.3.(IH,O.5.02 ( ,H. d . J . 1 ,. S „, ) . M 
5 m) v ' 

Mass (APCI) : 397 (M*+l) 
EiXftaxaiioii 16 1 

(«S,.3-B e „, y , 0 » ycarbonyUmino . 2 ,3. dihydfo . 59 . dimci 

> ih 1.4.benzod..zep,n-2.one was prepared i*„ 
a similar manner lo that of Preparation 59-3. 

•R (Neat, cm" 1 ) ; i 72 o, 1670 
15 ' H ' NMR<CDC1 - 5 > — (3H. S ,,3 2(3 „, s) ,, 6n(3Hs) 

-, (3 „, ra) , 5 . 25(1H , dd , J=i : Hzan 

UHZ) ' 6 47 < 1H > -.J-*.6H 2)t 7.2-7.5 (8H. m) 
Mass (APCI) : 394 (M*+l) 

20 £nenaratfn n /[ 3 ? 

(3RS)-3-A m ino-2 ! 3-dihydro-5,9-dime,hyl-l. 
"•nilar manner to that of Preparation 59-6. 



25 
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IR (Neai, cm" 1 ) : 1720, 1650 

'H-NMR ( CDC,3,d): 2 .07 ( 3H ) s) (2 .32 ( 3H >S ) )2 .59 ( 3H s) 
3-72 (1H. d, J.17.4H,), 5.4 (1H, m ), 5.08 (1H . d, J_-l 7 .3Hz) 7 1-7 5 
(3H, m) 

5 Mass (APCI) : 260 (M + +l) 

Pre P ara tiort 17 1 

(3RS)-3-Bcnzyioxycarbonylamino-5-cyclohexyl-l- 

10 c y clo P-pyl-ca r bonyI m e,hyI-2,3-dihyd r o-9- met hy M H-l,4- 

benzodiazepin-2-one was pre p are d in a s imilar manner to tfcl| Qf 
Preparation 59-3. 



15 



'H-NMR(CDCI 3 , ) ; 0.8-1.2 (4H, «,, 1.2-2.0 (10H. », 
2-0-2.2 (1H, m).2.34(3H. br, s), 2.84 (1H, m), 4.01 (1H d 
'-".1H„.4.,«(,„. d, J= l7.1Hz), 5.0-5.2 (2H, m)) 5 .2l (I „. d 
J = 8.2Hz), 6.49 (1H. d, J = 8.7Hz), 7.2-7.5 (8H, m , 
Mass (APCI) : 488 (M + +l) 



20 Prep:.r, ?t j^ n 17 2 



25 



(3RS)-3-A m i„o-5-cycloh e xyl-1. C yc,opropy,carbonvln l e l hy l - 
^-dihy^.p..^^^^ ^^^^^^^ ^^ ^ ^ 

similar manner to that of Preparation 59-6. 
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IR (Nujol, cm' 1 ) : 1675 

'H-NMR (CDCl 3 ,<y ) : 0.8-2.0 (14H. m), 2.0-2.2 (1H, m ). 2.34 
(3H, s), 2.7-2.9 (1H, m), 4.01 (1H, d, J = 17.1Hz), 4.39 (1 H) br, s), 
4.95 (1H, d. J=17.1Hz), 7.1-7.5 (3H, m) 
5 Mass (APCI) : 354 (M*+l) 

Preparation 4ft 

(3RS)-3-Amino-2,3-dihydro-l-ethoxycarbonylmethyl-5,9- 
10 dimethyl-lH-l,4-benzodiaze P in-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3380, 3300, 1738, 1680, 1620 
'H-NMR(CDCl 3 ,d>) : 1.19 (3H, ,, J=7.1Hz), 2.24 (2H, m)) 
2-33 (3H, s), 2.55 (3H, s), 3.75 (1H, d, J=16.9Hz), 4.09 (2H, q, 
J = 7.1Hz ), 4.40 ( 1H, br, s ), 4.94 ( 1H, d, J = 16.9Hz ), 7.1-7.7 ( 3H, 
m) 

Mass (APCI) : 290 (M*+l) 

0 Preparaljn n 1° 1 

(3RS)-3-Benzyloxycarbonyiamino-5-cyclohexyl-2,3-dihydro- 
9-methy]-l-(l., r jpheny]methyli m idazol-4-yl)methyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 



15 
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IR (Nujol, cm" 1 ) : 720, 1675 

'H-NMR<CDC,3. tf): ,.0-2.2 (1 0H, m) , 2.35 (3 „, br , .,, 2 67 
(1H, m), 4.23 (1H, d, J=14.5Hz), 5.0-5.2 (3H, br), 5.32 (1H 0 

« J=14.4Hz), 6-51 ( 1H, d, J = 8.3Hz), 6.77 ( 1H, br, s), 6.9-7.5 ( 24H 
m) 

Mass (FAB) : 728 (1VT+1) 

Prepnrntj,-, n ^ 

0 

A mix.urc „, (3RS).3.be„ 2y ,ox y c ar b„„ y la min0 . 5 . eyclol , exy| . 
M.dH T d,..,..«, ^'•■•(.•.r i pb e „ y , ra „ hy , lraidazo , 4 . y , )meiliyMH 

1.4-b..„dl.„ P ,.-2-.„ ( 0.5 8 , a „d 30% h y d,ob r „ mic acid in , c „ jc 
«.d (2.0 ml) „ as stirrcd „ ,„„„, , empe(slo[e overn . shi 

■■<« ""ring. T„e ,op aralad walcr ... ^ ^ 

«•■«. »"ce, a „d „ eulrali2ed wilh . salnra(ed aq _ os so|u iun u _ 

«.-«- blcrin...... Tb« rcsulla „, aqucons mix , u[£ ^ cxiracud 

wilh eth y l a o„ a ,e a „d,he„„ ac , was 

*™ova, of , he solvc „, in vacu() afforded (3RS) . 3 . am . no 5 

" c " >h "y^.3-<'<- y d ro -,-( il „ i d a2 „ 1 .4. yl)melliy ,. 9 . mc , hyl _ JH _ i4 

benzodiazepine^ (iMBfi ?21%) ^ a ^^^.^ 
IR (Nujol, cm' 1 ) : ]f, 70 ]610 

'H-NMR <CDC.,.a, : 0.9-2.0 (10H, m) , 2 . 42 (3H> 2 , 
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<«.«). 4.19 <1H. d. J-14.7H.). 4.29 (1H. br. .). 5.31 (1H . d, 
J-14.7Hz), 6.73 (1H, br, ,), 7.1-7.5 (6H, m) 
Mass (APCI) : 352 (iVT+1) 



5 EifijuiaUgja g f? i 



To a mixture of 2-lol«idi„. (32.8 g . 0.30ml) a „d ,c e ,or,i„jl« 
(6.22s, 0.1S mol) ,„ dry , olue „ e (200m|) add£d ]N soiuHon of 
b»,o„ ,n chloride „ ,.,.„,, (150m|) dropw . sc ^ ^ 
<» c„„ ling ,„ an Ic .. b . lt , ot 2 houfs Afui addhjon ^ 

■he „.„„« was 51jrrcd for . hogr ^ ambjeni umperaiurc ^ ^ 

»«•■»• To ,h« co„,ed mi x,u,e was ad de d alllminum ( , () ^ 

0.15-.I) p.,,..,..... The resu „ an , mix , ure si . rred u mMm - 
'-P.™,.,. , hour a „ d ,.„„.„ for 5 hours Afu( ^ ^ 
>■ ""Hon mixlure ,„ ke . bath 2N HC| (2o0rai) ^ ^ ^ 

■'«■••«..,»..,.„„.„ fcr2 . Jllo . rI . Aflercoc , ling , hemimre 

«>W ac alala „ as added . The separa , ed organjc ^ 

wnh ,„ ice aod dried ovcr maencsjun] suifau Rcmova] 

S °'""' VaCU ° S "' «• washed .,,„ „.„ exane wjl „ 

0 a„ d collcclcd by fil , ratjon , o give 2 ., ce , yl . 6 . nielhyIanj|ine aj 

a yellow crystal (8.91g, 39.8%). 



mp 51.1-52.9°C 
-1 



"UNujo,. cr/', : 3410. 3300, ,630 (sh), ,6,0, 960, 740 
'H-NMR (CDC, 3 , (5) : 2.16 (3H, .,. 2.59 (3H,. 6.4,lH.b,>. 
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lB "".u.^,, I)(1UJ . M|(U(3m 

APCI-MS (m/ z) : 150 (M++ 1} ' 
Prep.i rnt j rn ?n 2 

5 

To .„,.„.. " f N. b c„ zy ,ox ycarbonyl . 2 . (bcniotrjazo 

(3.77-,, a„ d d ,„,e, Mt „ tman , ille (3 dr . 0 " al) " 

Or in u ro pi ) under stirring at 

C "" *«-" hal " ■■<« s, r « an . Afler ,. . . 

in AIle r the mixtnrp 

» - ...r,.d u „ dcr „. same condi , ions 

z nours, a mixture of 2 

ace 'yI-6-m e thyjaniJine (4.30b) and N m-.i. , 

ug; and N-me.hy Imorpholine (g ? 

~"»<^, „ a5addaddr „ pwis . S 

™ wl , ns ,,,„ s . Te „ ahydrofuran 

15 vacuo and .h. removed in 

and the res.due was disso.ved i„ ethyI aceU(e _ h . 

7 was add£d 20% — — <7 5ml) and slirred 

am '""~~^,. The resultanf precipiiaie was 
2''-----»-a shed „, hco , dmclhanoUnd 
•■»« .««„„, ely , ond df|ed ,„ sivc (3Rs) j 

b, """^«n.-l»-5.9.d i -., k „. 2 .3. dlMre . IH . I4 
— a 2cpi „., one as a wh „ e £ rys ,a, linepowder( , I78 63 5%) 



25 



m P 238-239. 5"C 
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699 



IR (Nujol, cm" 1 ) : 3210, 1718, 1690, 1678, 1628, 1059, 742, 



'H-NMR (CDC] 3 ,<5) : 2.36 (3H, s), 2.46 (3H, s), 5.11 (2H, S ), 
5-14 (1H, d, J = 8.3Hz), 6.50 (1H, d, J=8.3Hz), 7.13-7.47 (8H, m), 
5 8.48 (1H, s) 

APCI-MS (m/z) : 338 (JVT+ 1) 



10 To a suspension of (3RS)-3-benzyloxycarbonylamino-5,9- 

di "-'hyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one (3.22g) in 
methylene ehloride (50ml) was added m-chloroperbenzoie acid (2.50g. 
l-5eq.mol) portionwise under stirring at iee-bath cooling. The 
mixture was stirred for 3 days a, ambient temperatures. From the 
15 reaction mixture methy.ene c hl oride was removed in vacuo and ,0 the 
residue was added an aqueous so.u.ion of sodium bicarbonate and 
stirred for several minu.es. The mixture was extracted with ethyl 
acetate twice and the combined extract was washed with aqueous 
sodium bicarbonate, water twice and brine. The organic layer was 
20 dried over magnesium sulfate and evaporated in vacuo to afford an 
amorphous mass, which was triturated in methanol and collected by 
nitration to give (3RS)-3.benzyloxycarbonylami n o-5,9-dime,hyl-2,3- 
dih y dro-lH-l,4-b e nzodiazcpin.2-one-4-oxide (2.59g) as a crystalline 
powder. From the mother liquid, .he second crop (0.25g) of the 
25 desired powder was prepared by crystallization in a mixture of 
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methanol and diisopropyl ether (3:1). 

'H-NMR (DMSO-d 6 , 6) : 2.38 (6H . „. 5.08 (2H dd 

J = 12 9HZ ' 14 8H2 )' 5 •« (1H, d, J= 9 . 3Hz) , 7.15-7 52 ,8H . \ . 
5 (IH, d, J=9.3Hz), 10.49 (in, S ) 

APCI-MS (m/z) : 354 (M*+ 1) 



A mixture of (3RS,.3. b e„^ ycarb „ ny|arain() . 5 9 . dimei 

f " 4 ri ldC ' ? 6ml ' 10c< * mol > in methylene chloride (60ml) was stirred 

»'**»■ From the reaction mixture methylene chloride was 

"moved in vacuo. To the residue was added ■ 

was "ded a mtxlure (60ml) of 

—propyl ether and n-hcxaneot,, The resultant Cf v s ,a„i„e 

P"^ was conccted hy(„„a,i„„ and washed with di, s „ propylc , hcr 
.» 8 -<3PS,.3-6c nz y,„, ycarhony|amino . 5 . a£e|oxyme|hyi9mci 

"•^^-. i H- 1 ,4-5c„ 2 odin 2 ep i „e. 2 .o„c, 2 . 26s , ,...„„. 
crystalline powder. 

' H - NM "<COC, 3 , tf):2 . 01( 3„, s , 2 , 36(3Hs) 4 95 _ 529 

^ 6 48(,H ' d ' J «- ™-™ (8H, m,, 7.94 (,H. „ 
APCI-MS (m/z) : 396 (NT+ 1) 

IR (NujoJ, cm' 1 ) : 32 00, 1740, 1686 
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To a solution of (3RS)-3.ben Z yl 0 xycarbonyJamino-5- 
acc,0 ^th y l-9- m e l h y l-2,3-dih y dro-lH-l > 4-be„ 2 odia 2 epi„- 2 . one 
6 (2-24g) in dime.hylform.midc (40ml) was added portionwise sodium 
hydride (60% suspension in mineral oil, 0.227g) under stirring and 
ice-bath cooling. After the addition was completed, the suspension 
was stirred for 1 hour a, ambient temperature. Then to the mixture 
after ice-bath cooling again was added dropwise a solution of , -butyl 
10 *romoacetate(l.n g)inUim ^ The mixture was 

stirred for ,0 minulc. under cooling and for 3.5 hours at ambient 
temperature. 

The reaction mixture was poured into ice-water and extracted 
with ethyl acetate. The extract was washed with water three times 
» and dried over magnesium sulfate. Rcmova, of the solvent afforded 
ORSj^-benzyloxvcarbonylamino-l-.-butoxycarbony.methy.-S- 

- et -y-^M-9. m ethyl-2,3-dihydro-lH-1.4-ben 20 dia 2ep in-2-o ne 
(2.75g, 95.2%) as an amorphous mass which was used in a following 
reaction without further purification. 



20 



'H-NMR (CDCl 3 ,d>) : 1.37 (9H, s), 2.09 (3H, s), 2.34 (3H, s), 
4-22 (2H, dd, 1 = 16.8H Z , 210.1Hz), 5.09 (2H, s), 5.20 (2H, s), 5.29 ' 
(1H. d, J = 8.6Hz), 6.52 (1H, d, J=8.6Hz). 7.25-7.52 (8H, m) 

APCI-MS (m/z) : 510 (1VT+ 1) 



25 
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Prepnr^f f 0n 



To a solution of (3RS)-3-benzyloxycarbonylamino-l-i- 

but O xyc a rbonyl m ethyl-5-a C etoxy m cthyJ-9-methyl-2,3-dihydr 0 -lH- 
5 1.4-be M odiKepin-2-one (3.02g) in methylene chloride (45ml) w as 
added trifluoroacetic acid (4.6ml) under stirring at ambient 
temperature. The mixture was stirred for 20 hours under the same 
conditions. Methylene chloride was removed in vacuo and the 
residue was dissolved in e.hy. acetate. Thc solution was washed 
10 with water four times and dried over magnesium sulfate. Remova. 
of the solvent afforded an amorphous mass (2.82g), which was 
subjected to column chromatography on silica gel eluting with a 
mixture of chloroform and methanol (30:1). The fractions 
containing the desired product were combined and evaporated to give 

■« ( 3RS )-3-benzyloxycarbon y lamino-l-carboxyme,hyl-5-ace,oxymethyl- 
9-methyl-2,3-dihydro-lH-l,4-benzodiaze P in-2-one (l^g, 70.3%) as 
a crystalline powder. 



IR (Nujol, cm' 1 ) : 3300, 2800-2200 (br), 1740 (sh), 1720 
20 1690, 1375, 1230, 1060, 750 

'H-NMR (DMSO-d 6 , 6) : 2.04 (3H, s), 2.33 (3H, s), 4.25 (2H, 
dd, J=17.0Hz, 139.4Hz), 4.96 (IH, d, J = 8.32Hz), 5.02 (2H, .). 5.17 
(2H, dd, J=14.4Hz, 57.4Hz), 7.3-7.65 (8H, m), 8.31 (IH, d, 
J=8.32Hz) 



APCI-MS (m/z) : 454 (M*+ 1) 
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Preparatj 0n ^ n -? 



was 



A mixture of (3RS)-3-bcnzyloxycarbonylamino-l- 
5 ^rboxymcthyl-S-acetoxymethyl-9-me«hyl-2,3-dihydro-lH-l ( 4. . 
benzodiazepin-2-onc (343. Omg), 3-azabicyclof 3.2.2]nonane 
(106. 3mg), l-hydroxybenzotriazole (HOBT, 112. 4mg), l-(3- 
dimcthylaminopropyl)-3-ethylcarbodiimide hydrochloride (WSCD 
160.3mg) and triethylaminc (84.1mg) in dimethylformamide (7ml) 
10 stirred tor 12 hours at ambient temperature. The reaction mixture 
was poured into water and the mixture was extracted with ethyl 
acetate twice. The organic extract was washed with water three 
times and dried over magnesium sulfate. Removal of the solvent 
afforded an oil (0.45g), which was pulverized in diisopropyl ethcr and 
5 collected by filtration to give (3RS)-3-benzyloxycarbonylami n o- 1 - 

(3-azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl-5-ace«oxymethyl-9- 
m e,hyl-2,3-dihydro-lH-l,4-benzodiazcpin-2-one (339. Omg, 80.0%) 
as a light yellow crystalline powder. 



IR (Nujol, cm' 1 ) : 3370, 1751, 1729, 1677, 1642, 1508, 1 
1056, 760 

'H-NMR (DMSO-d 6) 6) : 1.4-1.8 (8H, m), 1.85-2.15 (2H, 
2-07 (3H, s), 2.37 (3H, s), 3.04-3.31 (2H, m), 3.60-3.82 (2H, m) 
4.68 (2H. dd, J=14.7Hz, 288.3Hz), 4.90-5.14 (5H, m), 7.34-7.62 ( 
m), 8.26 (1H, d, J = 8.6Hz) 
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APCI-MS (m/2) : 561 (M*+ 1) 

5 A mi », ure or (3RS)-l-[ ( 3.a z ab(c ycl „ ( 3. 2 ., Jnon . 3 . 

)")-bo„ y , mcthylH . be „ 2yloxytarbony]amino s . aceiosymtihyi 9 

-M.:.3- Jihydro .,„,, 4 . be „ zodia2cpin _ 2 , onc <320ms) >mmonjura 

....... ( U4-,, a„ d 10% P d . C(w e„ (80mg) „ „, elbano , (J 

S "' red f0 ' 4 h0 »' 5 T »" "a, ,e m „v ed by rillrali00 

evap„ faled „ v acuo , 0 , fford , resid „ t whj£h sub . £c(c() ^ 

'"""""^P"? .III.. ,.l e.a.ing w .,b a .,„„. of 
•".roft,™ an d me , hano , (20:1) Jhe ,. ^ ^ 

<■«•"«<■ produc, were combincd and evapora , cd ,„ gjve (JRs) 3 

» ™l.o-l-[(3..„ blc , clo „. 2 .2|„o„-3- yI) c arb „ nylmellly|J . 5 ,. 

<' i -.b yl .3.3. dibyd , 0 . 1H . M . ben20dia2epjn _ 2 js ^ ^ 
mass (178. 8mg, 85.1%). 

'H-NMR (CDCI,,,<5) : 1. 55. 1,77 (8H, m), 1.95-2.17 (2H, m), 
- 2 - 35 < 3H -^"<3H.n,,,3.29 ( 2H, b , s) ,3, M2 „, m) ,3,, 386 

m>, 4.44 (1H, „.4.50,2H. -d. ,.„.,„.. 2 95.5Hz, 7.18-7 40 
(3H, m) 

APCI-MS (m/z) : 369 (M' + J) 
25 Prc pa r nt j rn f] j 
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(3RS)-l-(2-Acetylbenzyl)-3-benzyloxycarbonylamino-5- 
cyclohexyl-2,3-dihydro- 9- methyl- 1H-1 ^-benzodiazepine one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1660 

'H-NMR (CDC1 3 ,<?) : 1.2-2.2 (10H, m), 2.38 (3H, s)> 2.41 
(3H, s), 2.8-3.0 (1H ; m), 4.21 (1H, d, J=17.1Hz), 5.0-5.2 (2H ? m), 
5.28 (1H, d, 1 = 8. 2Hz), 5.40 (1H, d, J=17.1Hz), 6.51 (1H, d, J=8. 6Hz), 
7.2-7.5 (11H, m), 7.60 (1H, d, J = 77Hz) 

Mass (APCI) : 538 (M + +l) 

Preparation 

(3RS)-l-(2-Acetylbenzyl)-3-amino-5-cyclohexyl-2,3-dihydro- 
9-methyMH-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 59-6. 

'H-NMR (CDC] 3f <y) : 1.2-2.3 (10H, m), 2.37 (3H, s), 2.38 
(3H, s) ? 2.8-3.0 (1H, m), 4.21 (1H, d, J=17.0Hz), 4.43 (1H, br, s), 
5.39 (1H, d, J=17.0Hz), 5.2-5.6 (6H, m), 7.6-7.7 (1H, m) 

Mass (APCI) : 404 (M + +1) 

Preparati on 57-1 
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To a so]ution of 3-azabicyclo[3.2.2]nonane (l.lg) and 
triethylamine (0.88g) in methylene chloride (25ml) was added 
portionwisc 2-chloroace t y,-6- m ethyla„i,ine (1.47g) under stirring and 
cooling in an ice-bath. After the addition was completed, the 
5 mixture was stirred a, ambient temperature overnight. R emoval of 
the so.vent afforded a residue, which was dissolved in ethyl acetate 
and washed with water and brine. The organic layer was dried over 
magnesiu. sulfate and evaporated in vacuo to give a crystal.ine mass 
which was pulverized in a mixture of n . hcxanc a „ d djisopropy| ^ 
™ A dark yellow crystal was collected by fixation to give 2- [( 3- 

azabicyclof3.2.2]non-3-yl)acetyl ] -6-methy,aniline(1.92g, 88.2%). 

IR (Nujol, cm" 1 ) : 3440, 3325, 1630, 1608, 1580, 1552, 1 374 
1312, 1136, 1000, 944, 868, 857, 749 



15 



'H-NMR(CDC.3,c5): 1.48-1.9 (10H, m).2.16(3H, s). 2 68 
<«H. *> J = 4.2H 2) , 3.68 (2H, s) , 6.38 (1H, br), 6.58 (1H, t, J = 7 .3Hz) 
7-19 (1H, d, J = 7.3Hz), 8.10 (1H, d, J = 7.3Hz) 
APCI-MS (m/z) : 273 (M*+ 1) 



0 Pre pi .r-,| t j„ n <-> ? 



(3RS)-3-Benzyloxy C arbonyla m ino-5-(3-azabicyclo[3.2.2]non- 

3- y l) m e,hyl-9- m ethy,-2,3-dihydro-lH-l,4-benzod 1 aze P in-2-one was 
Prepared in a similar manner to that of Preparation 45-2. 
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mp : 149.2-151 .4°C 

IR (Nujol, cm' 1 ) : 3400 (sh), 3220, 1718, 1700, 1681. 1532, 
1374, 1058, 980, 778, 749, 691 

'H-NMR (CDC.3,5) : 1.2-1.8 (10H, m), 2.36 (3H. ,), 2.35- 
5 2.7 (4H, m), 3.45 (1H, br, d, J=14.3Hz), 3.90 (1H, d, J = 14.3Hz), 5.11 
(2H, s), 5.19 (1H, d, J = 8.2Hz), 6.54 (1H, d. J = 8.2Hz), 7.1-7.8 (8H, 
m). 8.02 (1H, s) 

APCl-MS (m/z) : 461 (M*+ 1) 
10 Prep.-iraij.fn 12 - 

(3RS)-5-[(3-Azabicyclo[3.2.2]non-3- y l)me,hyl]-3-benzyloxy- 

carbon y lamino-2,3-dihvdro-l,9-dimcthyi-lH-l,4-b en zodiazepin-2- 
one was prepared in a similar manner ,o that of Preparation 59-3. 



15 



IR (Nujol, cm" 1 ) : 1720, 1670, 1620 

'H-NMR (CDC1 3 , <5 ) : 1.2-1.8 (10H, m), 2.35 (3H, ,,,2.4-2.7 
(4H, m), 3.15 (3H. s) , 3.3-3.5 (1H, br, 5 ), 3.9-4.1 (1H, br, s), 5.0-5.2 
(2H, m), 5.23 (1H, d, J=H.4Hz), 6.64 (1H, d, J = 8 .5Hz), 7.2-7.6 (8H, 



0 m) 

Mass (APCI) : 475 (IVT+1) 
Prepnr 1t j nn go ^ 



(3RS)-3-Amino-5- [ (3-azabicycIo [ 3.2.2jno„-3-yl )met h y l ] -2,3- 
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dihydro-l,9-dimethy]-lH-l,4-benzodia Z epin-2-one was prepared in a 
similar manner to that of Preparation 59-6. 

'H-NMR (CDCI 3 ,<5) : 1.2-1.8 (10H, m), 2.35 (3H, s ), 2.3-2.6 
(4H. m), 3.15 (3H, s), 3.2-3.4 (1H, m), 3.9-4.1 (1H, br, s), 4.40 (1H, 
m), 3.2-3.6 (3H, m) 

Mass (APCI) : 341 (M*+l) 

Preparation ST.] 

To a solution of 2-chloroacet yl-6-methylaniline (1.84g) in 
methanol (50ml) was added 28% methanolic sodium methoxide (5.79g, 
3eq.mol.) under stirring and cooling in an ice-bath. The mixture 
was stirred for 0.5 hour under cooling and at ambient temperature 
overnight. Methanol was removed in vacuo to afford a residue, 
which was dissolved in ethyl acetate and washed with water and brine 
successively. The organic layer was dried over magnesium sulfate 
and evaporated in vacuo to give an oil which was subjected to column 
chromatography on silica gel eluting with chloroform. The 
fractions containing the desired product were combined and 

evaporated to give 2-mcthoxyacetyl-6-methylaniline (1.07g, 59.7% 
yield) as an oil. 

IR (Film, cnT 1 ) : 3410, 3340, 1655, 1620 (sh), 1610, 1585, 
1560, 1460, 1429, 1380, 1235, 1200, 1120, 1025, 982, 963, 930, 770 
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(Sh), 744 

'H-NMR (CDCI 3 , 6): 2.11 (3H, s), 3.51 (3H, s), 4.70 (2H, s), 
6.41 (1H, br), 6.58 (1H. I, J=7.3Hz), 7.19 (1H, d, J=7.3Hz), 7.49 (1H, 
d, J = 7.3Hz) 

APCI-MS (m/z) : 180 (M*+ 1) 



Prepnr.tH on 



( 3 RS)-3-Benzyloxycarbonylamino-5-methoxymethyl-9- 
10 methyl-2.3-dihydro-lH-l,4-benzodiazcpin-2-onc was prepared in a 
similar manner to that of Preparation 45-2. 



IR (Nujol, cm' 1 ) : 3250 (sh), 3210, 1719, 1696, 1685 (sh), 
1530, 1394, 1374, 1085, 1060, 985, 970, 780, 750 

'H-NMR (CDCI 3 ,<5) : 2.37 (3H, s), 3.31 (3H, s), 4.50 (2H, , 
J=13.5Hz, J = 49.8Hz), 5.11 (2H. s), 5.18 (1H, br, d). 6.58 (1H, br, c 
7.15-7.6 (8H, m), 8.30 (1H, s) 

APCI-MS (m/z) : 368 (M + + 1) 



20 Preparation S 3 : 3 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l - 
ethoxycarbonyl-methyl-5-methoxymethyl-9-methyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
15 Preparation 59-3. 
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'H-N M R ( CDC,„ tf):1 . 22(3H , i_ Je7.lHz>, 2.34 (3H, br, s) 
3-«6- S .4. (SH . 3.6-4.0 (2H, „>. 4. 12 ,2H, ,. ,. 7 . , „ z) , 4 0 . 4 , ' 
»»• b '>, 4.8-5., (I „, br , s) , 5.^.3 (2H in) 5 3 j 7(iH ^ ^ 5 
5 6 -8 (1H, m). 7.2-7.6 (8H, m) 

Mass (APCI) : 454 (M + +l) 

Preparation <i j 



10 



15 



20 



(3RS)-3-Bcn2yloxycarbonyIamino-2,3-dihydro-l- 
one was p repared in a sim , ar manner |o ^ ^ ^ 

IR (Neat, cm" 1 ) : 1720, 1680 

'H-NMR <CDCI,., )!2 ., 4 (3HlS) , 3 . 4 . 3 . 9(6H 

5 -"- 5 - 7 »»• ->• """(IB, „), 7.2-7.6 (8H , m) 
Mass (APCI) : 426 (MN-1) 

Pre P nr nn>n 



<3RS »- 1 -|(3-A za bic y clo|3.2.2]„„„.3. yl)carl , 0 „ y , nle , hy|I . 3 

b "^ l '""'"'»»»y^"o.2,3.d i h y d,o.5. mc , lloJIyrae , hy „. 9 . mclhyl . 
■H-.,4-b. 112odiazepj „. 2 . one WM prepafcd a s . mi|ar njnMt ^ 

of Preparation 59-5. 



25 
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'H-NMR (CDC] 3 ,<5) : 1.4-1.9 (8H, m), 1.9-2.2 (2H, m) 2 36 
PH. .,. 3.2-3.4 (2H, 3.4, (3H. .,, 3.5-3.7 (2H, br), 3.7-3 9 (2H 

4.6-4.8 (1H, .,. 5.1-5.3 (3H, „>. 5.3-5.4 (1„. .,, 
br), 7.2-7.6 (8H. m) 

5 Mass (APCI) : 533 (M*+l) 



10 



(3RS)-3-Amino-l-[(3-azabicyclo[3.2.2]non-3- 

y, >" rbo -y'»«'-yl]-2.3-dihydro.5-n..,hoxy m ethyl.9.»e.hy|.lH-^ 
be„ Z odia Z epin-2-one was prepared in a si miIar manner l0 |h>| of ' 

Preparation 59-6. 



'H-NMR (CDCI 3 ,(5) : 1.4-2.1 (10H, m), 2.35 (3H, s), 3.2-3 5 
15 ( 2H ' m )' 3 6 1 (3H, s), 3.6-3.9 (4H, m), 4.5-4.8 (2H, m), 5.21 (1H, d 
J=15.6Hz), 7.1-7.6 (3H, m) 

Mass (APCI) : 399 (M*+l) 



20 



Pre P--"-;il inn 



To a su | u ,i„„ or (3RS).3.b enzy |oxyc i ,rbo„ylami„o.5. 
cycloh e x y 1.2.3-dih y dro-9. m c,hyl-l- [ N- raelhyl . N . (2 . 

" rid '"> a »'i'"')-^o»ylm«,hy,-,H-1.4.h.„ 7 „ (liazepin . 2 . <)nc(400ms) 
.«.r.»,d,. hr „ <4 ml) w „ . M tyclohexy| macnesigm chio[|de 

* (108m,) underslirHnga , 0 . c The ™„, re was s.irred for , wcnly 
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— u»d er 14 . same condi „ ons „ d a , room icmpc[aiufe 
B.hy, aCE , ale and , sa , urat£d a , u£ous so , uijon of ammonjum 
-re a ddc-d ,o , hc rcacIi0 „ mix , ure separjied ^^^^ ^ 

-« wa s „ed 0.1N a ,uec, us hydrochloric , 
• .,»... sod inm bicarbonale ,„.„„„„ and bri|]e sutcessjvei> ^ ^ 
under mag „ esium ..„.,.. Jnc solveni >cn]ovcd ^ ^ ^ 
affo-d . , esjdue , wh|ch was subjec , cd |o chroma)ography ^ 

1.1 *«•., W |,b a mialare of , olucnc a „ d ^ ^ ^ ^ ^ 

give ( 3 RS).3-b e „ Z ylo«,c a ,bonyl am i„„. 5 .c,cl<,h aa y|.1. 
'0 c " c ""'"y'«rbo„ y , mcchyl . 2 ,3. dil , )rdro . 9 . meihy| ]H ] 4 _ 

benzodiazepine 2 -one. 

,H - N ^(CDCI,.cT,:l.i.2 f 0(20H.., 1 2.0.2.2(lH.«, 2 31 
(3H..).2.85 ( ,H.br. .,. 3.81 (1H, d. J=17.0Hz), 4.88 (1H d 
- 1-17 .0H Z)! 5.07-5.08 (2H. m) , 5. 1 9 (1 „, dy J=9Hz) , 6 . 42 (1H ' d 
J = 9Hz), 7.1-7.5 (8H, br, m) 

Mass (APCI) : 530 (M'+l) 



Pje P a nli"n M 2 



20 



25 



(3RS)- 3 .A m ino-5-c y clohex y ,- 1 .c y clohexy,carbony,mc,hyl- 
2 ; 3 -^Hydro.9- m e thyM H-1.4-be„ Z od ia2 cpi„- 2 - one was prepared a 
-"Hilar manner to that of Preparation 59-6. 

'H-NMR(CDCJ 3 , f5) : 1.1-2.2 (10H, m ), 2.31(31..,). 2.3-2.5 
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(IH, br, s), 3.82 (IH, d, J=16.9Hz), 4.35 (IH, s). 4.86 (IH, d, 
J=16.9Hz), 7.2-7.5 (3H, m) 

Mass (APCI) : 396 (M*+l) 

2-Chloroace,yJ-6-mcthy] a niline was prepared in a similar 
manner to that of Prcparalion 50-1. 



10 



15 



IR (Nujol. cm ') : 3400, 3340, 1655, 1610, 1587, 1560, 1380 
788, 738, 700 

'H-NMR ( CDCi 3 . (5 ):2.17(3H, s ),4.70 (2H, ,). 6.2 (IH, br) 
6-60 (IH. J = 7 . 2Hz)> 7 . 22 (1Hf di J = ? 2Hz) 7 (1H d j = ? 

APCI-MS (m/2) : 184 (JvT + 1), 186 (M'+ 3) 



Prep:ir ;1 | jr, n -> 

To a solution of 2-chloroacetyl-6-methylaniline (2.0g) in 
20 methylene chloride (20ml) was added 1 -methylpiperazine (2.29g) 
under stirring and coo.ing in an ice-bath. The mixture was stirred 
overnight a, ambient temperature. Methylene chloride was removed 
in vacuo and lo the residue were added ethyl acetate and diluted 
aqueous solution of sodium bicarbonate. From the aqueous layer 
25 .he desired product was extracted with ethyl acetate five times and 
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combined organic extract was washed with brine. After drying over 
magnesium sulfate, the solvent was removed in vacuo to give 2-1(4- 

-^"yipiperazin-l-yDacetylJ-e-methylaniline <2.07g, 76.9% yield) as 
a crystalline mass. 

5 

IR (Nujol, cm" 1 ) : 3380, 3280, 1654, 1610, 1588, 1562 1 375 
1280, 1141, 1005, 974, 780, 740 

'H-NMR(CDCl 3) < 5):2 . 16( 3H,s),2.31 ( 3H, s) ,2.55 ( 4H br 
»)■ 2 ^(4H,br,m),3.79(2H, S) ,6.41(lH, br. s), 6.57 ( 1H t 
" J = 7.3H 2)( 7.20 (1H, d, J =7 .3H Z ), 7.72 (1H, d, J = 7 .3H Z ) 
APCI-MS (m/z) : 248 (M'+ 1) 

Prep.ir nl jp n cc ^ 



15 



(3RS).3-Ben 2 yloxycarbonylamino-5-(4-me,h y lpipera Z i n -l- 

y, ) meth y»^- m e«hy,-2,3-d i hydro-lH-l,4-ben Z odi aZ epin-2-onewas 
Prepared in a similar manner to that of Preparation 45-2. 

'H-NMR(CDC, 3)(J):2 . 25 (3H, s), 2.35 (3H. s), 2.2-5 
(8H, m), 3.58 (2H, dd, 1-13.7H Z , 45.9H Z ), 5.10 (2H, s), 5.16 (,„ d 
'-•■2H«). 6.56 (1H, d, J = 8 .2Hz), 7.1-7.73 (8H, m), 8.05 (l H , s) 
APCI-MS (m/ z ) : 436 (M + + 1) 

Prep;ir :l |j on 
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(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l,9-dimethyl- 
5-(4-methylpiperazin-l-yl) m ethyl-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710, 1680 

'H-NMR(CDCI 3 ,6) : 2.27 (3H, s), 2.35 (3H, s), 3.17 (3H, s), 
2.4-2.6 (8H, m), 3.40 (1H, d, J = 13.5Hz), 3.81 (1H, d, J=13.5Hz), 
5.0-5.3 (3H, br, m), 6.63 (1H, d, J=8.2Hz), 7.2-7.6 (8H, m) 

Mass (APCI) : 450 (1VT+1) 

Preparati on 56-1 



Dimethylamine aqueous solution (50%, 5.41g) was added to a 
solution of 2-chloroacetyl-6-methylaniline (3.67g) in methanol (50ml) 
under stirring and cooling in an ice-bath. The mixture was stirred 
for 3 hours at ambient temperature. Methanol was removed in 
vacuo to give a residue, which was dissolved in ethyl acetate and 
washed with water. From the organic layer a basic subrtance was 
extracted with lN-hydrochloric acid twice. The aqueous extract 
was washed with ethyl acetate and basidified with lN-sodium 
hydroxide aqueous solution. The mixture was extracted with ethyl 
acetate twice and washed with water and brine. The organic extract 
was dried over magnesium sulfate and evaporated in vacuo to afford 
an oil (2.58g), which was pulverized in a mixture of n-hexane and 
diisopropyl ether (1:1) and collected by filtration to give 2-(N,N- 
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dimethylami n o)acc ty] -6- methy]ani]ine (2 .03g, 52.8% yield) as a 
yellow crystalline powder. 

IR (Nujol, cm' 1 ) : 3410, 3300, 1640, 1612, 1585, 1552 1378 
5 1008, 983, 862, 770, 745 ' ' 

'H-NMR (CD CI 3 , (5) : 2.16 (3H, s), 2.37 (6H, s), 3.71 (2H s) 
6-41 (1H, br), 6.58 (,„. dd , J = 7 . 2Hz> ^ ^ ^ ^ ^ 
7.71 (1H, d, J=7.2Hz) 

APCI-MS (m/z) : 193 (M - + 1} 

10 

Prepnr nM > n ^ 2, 

(3RS)-3-Bcnzyloxycarbonylamino-5-(N,N- 
«...*!»■.. )-.l. y ,.,. melhyl . 2 ,3. d , hydro . 1H . I4 . bco2odja2c((in 
„ M prepared jn , simi|ar manner io ihj| ^ preparaij(>ii 2 

mp : 204. 1-205. 2"C 

'MNujol, cm" 1 ): 3250 ( Sh) , 3200, 1718, 1695,1685 1615 
1530, 1391, 1370. 1058, 855, 785, 752, 690 



20 



'H-NMR ( CDC, 3 ,*): 2.18 (6H, s), 2.34 (3H . „. 3.52 (2H, dd 
'-».7H..101.6H,).5.,1 (2 H. .,. 5.19 (1H, d, J=8 . 4Hz ), 6 .53 (1H 
-.i.8.4H,). 7.18-7.4 (7H,m), 7.58 (l H ,d, J = 7.8Hz), 8.07 (1H, S ) 
APCI-MS (m/z) : 381 (M* + 1) 



25 Prep»r M| j» n gfi 3 
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(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

ethoxycarbonyl-me«hyl-5-(N,N-dimethy]amino)methyl-9- m ethyl-lH- 
l,4-benzodiazepin-2-one was prepared in a similar manner to that of 
5 Preparation 59-3. 

IR (Neat, cm" 1 ) : 1750, 1720, 1675, 1620 
1 H-NMR(CDCI 3) d) : 1.20 (3H, t, J = 7.1Hz), 2.34 (3H, s), 
2-35 (6H, s), 3.59 (2H, s), 3.82 (1H, d, J=16.9Hz), 4.09 (2H, q, 
10 J = 7.1Hz), 4.76 (1H, d, J = 16.9Hz), 5.29 (1H, d, J = 8.7Hz), 6.54 (1H. d, 
J = 8.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 467 (IVT+1) 



15 



20 



25 



Preparation 

(3RS)-3-Benzyloxycarbnnylamino-2,3-dihydro-l- 

carboxymethy]-9-methyl-5-(N,N-dimethylami n o)methyl-l H -l 1 4- 
benzodiazepin-2-onc was prepared in a similar manner to that of 
Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1715, 1685, 1600 

'H-NMR (DMSO-d 6 , 6 ) : 2.27 (3H. s), 2.31 (3H, s), 2.46 (3H, 
3.5-3.8 (3H. m), 3.42 (1H, d, J = 16.5Hz), 4.98 (1H, d, J = 9.6Hz), 
5-01 (2H, s), 7.1-7.4 (5H, m), 7.45 (1H, d, J=7.1Hz), 7.76 (1H, d, 
J = 7.3Hz), 8.07 (1H, d, J = 8.6Hz), 8.31 (1H, s) 
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Mass (APCI) : 439 (M*+l) 

(3RS)-l- f( 3-Azabic y clo [ 3.2.2]non-3- y l)carbon y . m e t hyI ] -3- 
ben Z yloxyc a rbon y )a mi no.2,3-dihydro-9- me thyl-5-(N,N- 
di -'Ma m i„o)- m e t hy,- 1 H.l,4-be„ Z odia 2epin . 2 . onewas 
a s.m.lar manner to that of Preparation 59-5. 

IR (Neat, cm" 1 ) : 1735, 1655, 1625 

'^(CDC^S): 1.5-1.9 (8H , m) , 1 .9-2.2 (2H, m ), 2 22 
(«..,. 2.34 («„. s), 3.1-3.5 (4H, m), 3.6-3.8 (2H, m), 3.82 (1H d 
1 = 15. 5Hz), 4.97-5.31 (4H, m), 7.1-7.5 (7H, m), 7.7.7.9 (1H, m) 

Mass (APCI) : 546 (M*+l) 

Prepnr nl j nn ^ ^ . a 



(3RS)-3-Amino-l-[(3-a 2 abicyclof3.2.21non-3- 
yl)carb 0 nyl m e,hy 1] -2,3-d ih y dro . 5 . (N)N . dimcthylamino)mcthyj9 _ 

» -h yI -lH-1.4-be„ 2 od ia2epin . 2 . one was prcparcd a simiJar 
to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3320, 1645 

'H-NMR(CDCI 3 .(5) : 1.2-2.6 ( 1 9H, m), 3.2-4.0 (6H, m) , 4 13 
« OH, m), 4.47 (]H, m), 5.10 (1H, in), 7.25 (2H, m), 7.70 (JH, m) 
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Mass (APCI) : 412 (JVT+1) 



Preparation ^7-1 



2-(4-chlorobutanoy!)-6-methylaniline was prepared in a 
similar manner to that of Preparation 50-1. 

'H-NMR (CDCl,,<y) : 2.16 (3H, s), 2.20 (2H, »), 3.15 (2H, t, 
J = 7.0Hz), 3.66 (2H, I, J = 6.3Hz), 6.38 (1H, br, s), 6.5-6.7 (l H , m), 
7.1-7.3 (1H, m), 7.6-7.8 (1H, m) 

Mass (APCI) : 212 (M*+l) 



Prepnr.itin n ^.l 



A mixture of 2-(4-chlorobutanoyl)-6-met hylaniline (538mg) 
and potassium t-bu. oxide (285mg) in tetrahydrofuran (8ml) was 
■stirred at room temperature for 1.5hour. Ethyl acetate and 0.1N 
aqueous hydrochloric acid were added to the reaction mixture. The 
separated organic layer was washed with water, saturated aqueous 

sodium bicarbonate and brine successively and dried over magnesium 

sulfate. Removal of the solvent in vacuo gave 2- 

cyclopropylcarbonyl-6-methyIaniline (445mg, 100.0%) as a 

crystalline powder. 



IR (Nujol, cm" 1 ) : 3450, 3300, 1610 
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'H-NMR (CDCl,.d) : 0.90-1.00 (2H, m), 1.14-1.21 (3H, m ), 
2-17 (3H, s), 2.5-2.8 (1H, m)) 6.25 (2H, m), 6.64 (1H, t, J =7 .2Hz), ' 
7.22 (1H, t, J = 7.2Hz), 7.88(1H, d, J=8.2Hz) 
Mass (APCI) : 176 (IVT+1) 

5 

Pre P gr a?i>n g 7 3 

(3RS)-3-Ben 2y lox y carbo„ y la m ino-5-cycJopropyl-2,3-dihydro- 
9-»ethyMH.l,4.bcn«odi.zepi„.2-on. was prepared in a si m i,ar 
manner to that of Preparation 45-2. 

IR (Nujol, cm" 1 ) : 1715, 1675, 1620 

'H-NMR (DMSO-d 6 ,<5) : 0.7-1.2 (4H, m ), 2.03 (1 H , m ) 2 34 
OH, s), 4.79 (1H, d, J = 8.6Hz), 5.02 (2H, br, s), 7.1-7.5 (6H, „>. 
7 6-7.8 (1H, m) , 7.9-8.2 (1H, m), 9.96 (1 H , br, s) 

Mass (APCI) : 364 (M*+l) 

Prepar n |j, )n S7.4 

(3RS)-3-Ben Z vlox y carbon y la m ino-5-cvcio P rop y l-2,3-dih y dro- 

l-cthox y carbo ny l m cth y l-9- m eth y l-lH-l,4-benzodia Z e P i„-2-o„ewas 
Prepared i„ a similar manner to that of Preparation 59-3. 

IR (Neat, cm" 1 ) : 1750, 1700, 1630 

'H-NMR (0003,(5) : 0.83-0.94 (2H, m), 0.98-1.10 (2H, m), 
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119 (3H, ,, J-7.1H*), 1.9-2.4 (1H, m). 2.33 (3H, s). 3.80 (1H, d, 
J-16.8HZ), 4.10 (2H, q> J-7.1Hz), 4.85 (1H, d, J=16.8Hz), 5.01-5.14 
(2H, m), 5.18 (1H, d, J = 8.7Hz), 6.36 (1H, d, J = 8.6Hz), 7.2-7.4 ( 7Hf 
m), 7.63-7.68 (1H, m) 
5 Mass (APCI) : 450 (NT+1) 

Preparqtjpn c 

(3RS)-3-B e nzyloxycarbonylan,ino-5-cycIopropyl-2.3-dihydro- 
10 I-rboxy me ,hy,-y- ni ethyl-lH-l,4-benzodiaze P in-2-o„e was prepared 
in a similar manner to that of Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1730, 1680, 1610 

'H-NMR (CDC1,,<J) : 0.82-0.90 (2H, m ), 0.96-1.07 (2H ( m) 
« 1-26 (3H, tl J=7 .lHz), 1.90-2.04 (1H, m), 2.31 (3H, .). 3.80 (1H . 6, 
J=17.3Hz), 4.89 (1H. d. J=17.3Hz), 4.93-5.12 (2H, m), 5.18 (1H, d. 
l=8.7Hz), 6.40 (1H, d, J-8.7Hz), 7.2-7.4 (7H, m). 7.5-7.6 (1H, m) 
Mass (APCI) : 422 (M*+l) 

20 Prep.ir nt j» n ^ 

(3RS)-l- [ (3-A Z abicy C |o[3.2.2jnon-3-yl)carbonylmethylj-3- 

benzyloxycarbonylamino-5-cyclopropyl-2,3-dihydro-9- m e,hyl-l H - 
M-benzodiazepin-2-one was prepared in a similar manner to tha, of 
25 Preparation 59-5. 
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'R (Nujol, cm' 1 ) : 172 5, 1675, 1650. 1615 
'H-NMR (CDC1 3 ,(5) : 0.87-1.09 (4H, m), 1.25-1.73 (8H m ) 
^3-2,5 (3H. m), 2.36 (3H, s), 3.31-3.80 (4H, m), 3.84 (1H d ' 
5 J - 15 - 5 ^^^ -0.5.14 (1H. d, J= i5.5H 2) ,5.1 9( i H d " 
-^H Z ).6.38 ( l„, d , J=8 . 6Hz)) 7.2.7.5 (7H, m), 7.6-7.7 (1H, m) 
Mass (APCI) : 529 (M*+l) 



10 



(3RS)-3-A m i„o-l- f (3- a2 abicyclof3.2.2]non-3- 
yl > Carbo "^- hyl] .5.c yc iop r op yl - 2 ,3- dihydro . 9 . me|hyl . 1H . i4 

bCnZOdiaZepin - 2 -° ne W - P"P»- a simi]ar manner t0 that ' of 
Preparation 59-6. 



15 



IR (Nujol, cm' 1 ) : J675i 1645 160Q 

'H-NMR (CDC] 3 ,£) : 0.85-1.06 (4H, m), 1.4-1.8 (8H m) 

- 1 ^.2(2H, m) , 2.23 ( lH, br , s) , 2.37 ( 3H,s), 3.35-3.67 (4H m ) 
3..« 0H, d>J=15 , Hz)> 4 , 4 (]H s)j 5 n (1H)d>J ' ' 

2 « (2H, m) , 7.6-7.7 (IH.m) 

Mass (APCI) : 395 (M*+l) 



Prp r^rfitirn ^ 1 



25 



2-.h yl .6. is „ vak . ryla „, Mnt „, prepared , n a simj)>r ^ 
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to that of Preparation 50-1. 



IR (Nujol, cm" 1 ) : 3475, 3330, 1638, 1610, 1580, 1555, 1025, 
951, 742 

'H-NMR (CDC} 3 ,6) : 0.99 (6H, d, 1 = 6. 6Hz), 2.17 (3H, s), 
2.27 (1H, m), 2.81 (2H, d, 1 = 6. 9Hz), 6.4 (1H, br), 6.59 (1H, dd, 
J=7.3Hz, J-8.0HZ), 7.16-7.3 (2H, m), 7.66 (1H, d, 1 = 8. 0Hz) 

APCI-MS (m/z) : 192 (M* + 1) 



Preparaiin n £jj-2 



(3RS)-3-Benzyloxycarbonylamino-5-isobutyl-9-methyl-2,3- 
dihydro-lH-l,4-bcnzodiazepin-2-one was prepared in a similar 
manner to that of Preparation 45-2. 



mp : 208. 4-209. 1°C 

IR (Nujol, cm" 1 ) : 3250 (sh), 3200, 1718, 1 690 (sh), 1680, 
1526, 1390, 1367, 1057, 983. 761, 698 

'H-NMR (CDCU.o*) : 0.75 (3H, d, J = 6.6Hz), 0.86 (3H, d, 
1 = 6. 6Hz). 1.79 (1H, m), 2.36 (3H, s), 2.46 (1H, dd, 1=9. 4Hz, 
J-13.9HZ), 2.87 (1H, dd, 1 = 3. 9Hz, 1 = 13. 9Hz), 5.10 (2H, s), 5.15 (1H, 
d, 1=8. 4Hz), 6.48 (1H, d, J = 8.4Hz), 7.12-7.45 (8H, m), 8.24 (1H, br, 
s) 

APCI-MS (m/z) : 380 (M* + 1) 
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Prf> P a r?uirn 5J 3 



^ RS )- 3 -Benzyloxyc a rbonyl am i„o-2,3.dihydro.l. 
IR (Neat, cm" 1 ) ; 1750, 1720, 1620 

'H-NMR ( CDC,3,, ): o. 96(6 „, d)J = 6 . 6H2);121(3H ( 

-^-3- 8(1 H, mU . 35( 3H, s) , 2 ,, 2 , 8(2H , m) ; 389 
-,, J= l, 9 H z)> ,i 2(2H , q ,,, 1HlUtt(1H4 

^nH,, J= i 2 , H2))5 ,3 (1Hid , J=124H2) 5 25 (iH>d >• 

^•6Hz), 6.50 (1H, d, J = 8 .6Hz), 7.2-7.4 (8H, m ) 
Mass (APCI) : 466 (M*+l) 

(3RS)-3-Benzyloxy C arbo„y| am i no . 2i 3. dihytiroJ _ 

carboxy me ,hy)-5-isobulyl-9-methvl-lH 1 4 h 

my] IH-M-benzod.azcpin^-one was 

P-Pared in a simi ,ar manner to tha, of P reparation 59 . 4 . 



20 



' R ,N "j o1 - «'') : 1715, 1680. 1610 

■H-NMR ( CDC,,. tf) :„.„(,„.„ .,.,.,„„ (1J ()| ^ 

^».2,., 2(1 H, m) ,, 34(3HtS) 2 55 . 2 73 (2H m) 3 9 ; jh 

- J =12.4Hz), 6.56 (1H, d, J = 8.6Hz), 5.24 (1H, d, J=8.6Hz) 
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7.2-7.4 (8H, m) 

Mass (APCI) : 438 (1VT+1) 



Prepar.ntinn g_g_-^ 



(3RS)-l-f(3-Azabicyclof3.2.2]non-3-yl)carbonylmethyl]-3. 

benzyloxycarbonylamino-2,3-dihydro-9-methyl-5-isobutyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 



IR (Nujol, cm" 1 ) : 1710, 1675, 1650 

'H-NMR(CDC! 3 ,<5): 0.15 (6H, d, J=6.6Hz), 1.5-1.8 (8H, br), 
1.9-2.2 (2H, m), 2.2-2.3 (1H, m), 2.36 (3H, s), 2.58-2.95 (2H. m), 
3.31-3.40 (2H, m), 3.53-3.82 (2H, m), 3.91 (1H, d, J=15.7Hz). 4.95 
(1H, d, J=15.7Hz). 5.05 (1H, d, J = 12.4Hz), 5.12 (1H, d, J = 12.4Hz), 
5.27 (1H, d, J = 8.6Hz), 6.51 (1H ; d, J = 8.6Hz), 7.1-7.5 (8H, m) 
Mass (APCI) : 545 (IVT+1) 

Prep:ir a |j,, n ^p-A 



(3RS)-3-Amino-l-[(3-Azabicyclo[3.2.2Jnon-3- 
yl)carbony]methy]]-5-isobutyl-2,3-dihydro-9-methyl-lH-l,4- 
benzodiazepi n -2-one was prepared in a similar manner to that of 
Preparation 59-6. 
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1R (Nujol, cm" 1 ) : 3380, 1680, 1650 

'H-NMR(CDC1 3 ,(5) : 0.98 (3H, d, J = 6.5Hz), 0.99 (3H, d, 
J=6.5Hz), 1.5-1.8 (8H, m), 1.9-2.1 (2H, m), 2.2-2.3 (1H, m), 2.36 
(3H, s), 2.56-2.68 (1H, m), 2.77-2.88 (1H, m), 3.35-3.44 (2H, m), 
5 3.53-3.63 (1H, m), 3.77-3.85 (1H, m), 3.82 (1H, d, J=15.7Hz), 
4.41(1H, s), 4.97 (1H, d, J=15.7Hz), 7.1-7.4 (3H, m) 
Mass (APCI) : 411 (M + +l) 



10 



15 



£ren,imtion ^9-1 

2-Propanoyl-6-methylaniline was prepared in a similar manner 
to that of Preparation 50-1. 

'H-NMR (CDCl 3 ,ff) : 1.21 (3H, t, J = 7.3Hz), 2.16 (3H, s), 
2.98 (2H, q, J = 7.3Hz), 6.40 (2H, m), 6.5-6.6 (1H, m), 7.18 (1H, d, 
J=7.1Hz), 7.66 (1H, d, J=8.1Hz) 

Mass (APCI) : 164 (M*+l) 

Prepamt inn 59-7 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5-ethyI-9- 
methyJ-lH-l,4-benzodiazepin-2-one was prepared in a similar manner 
to that of Preparation 50-2. 



25 IR (Nujol, cm" 1 ) : 1705, 1675, 1610 
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'H-NMR (DMSO-d 6 ,<5) : 0.99 (3H, t, J = 7.4Hz), 2.34 (3H, s), 
2.65-2.90 (2H, m), 4.86 (1H, d, J = 8.6Hz), 5.03 (2H, s), 7.1-7.5 (7H, 
m), 7.58 (1H, d, J = 7.9Hz), 8.09 (1H, d, J = 8.6Hz), 9.95 (1H, s) 

Mass (APCI) : 352 (M + + l) 

Preparation S9-3 



A mixture of(3RS)-3-benzyloxycarbonylamino-5-ethyl-2,3- 
dihydro-9-methyI-lH-l,4-benzodiazepin-2-one (l.Og) and 60% 
sodium hydride (120mg) in N,N-dimethylformamide was stirred at 0°C 
for 1 hour and at room temperature for 3 hours. To the resultant 
mixture was added dropwisc ethyl bromoacetate (476mg) under 
cooling at 0-5°C in an ice-bath. The mixture was stirred for 5.5 
hours under the same conditions. The reaction mixture was poured 
into 0.1N aqueous hydrochloric acid and extracted with ethyl acetate. 
The extract was washed with water twice, saturated aqueous sodium 
bicarbonate and brine successively and dried over magnesium sulfate. 
The solvent was evaporated in vacuo to afford (3RS)-3- 
benzyloxycarbonylamino-5-ethyl-2,3-dihydro-l- 

ethoxycarbonylmethyl-9-methyl-lH-l,4-benzodiazcpin-2-one (1.55g) 
as an oil. 



IR (Neat, cm" J ) : 1750, 1720, 1622 

'H-NMR (CDCI 3 ,(5) : 1.0-1.35 (6H, m), 2.33 (3H, s), 3.78 
(1H, d, J=16.8Hz), 2.75-2.98 (2H, m), 4.85 (1H, d, J=16.8Hz), 4.10 
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(2H, q, J=7.1Hz), 5.06 (1H, d, J = 12.3Hz). 5.13 (1 „, d , J = 123Hz) 
5-27 (1H, d, J-8.7HZ), 6.49 (1H, d, J=8.6Hz), 7.2-7.4 (8H, m ) 
Mass (APCI) : 438 (M*+l) 

5 Preparati on 5Q- 4 



A mixture of (3RS)-3-bcnzy.oxycarbonylamino-2,3-dihydro- 
5-ethyl-l-ethoxycarbon y lme t hyl-9-me,hyl-lH.l,4.benzodiazepin-2- 
(1 - 55g) IN S ° Jium (7.0ml) in 1,2-dimethoxyethane 

"> (>W)wa Sslirr eda, r oo ml e mperalureomnigh , The reaction 
mixture was evaporated in vacuo , 0 afford a residue, which was 
Solved i„ a mix[ure of ethy , aceU(e ^ ^ 

acid. The separated organic ,ayer was washed with water and brine 
and then dried over magnesium sulfate. The sCvent was evaporated 
* vacuo to afford a residue, which was triturated in diisopropy, ether 
and collected by filtration to oive 1 h„„ i 

5-e.h y l.l-carboxyme.hyl-2.3-dihydro-9-me.hyJ-lH-l,4- 

benzodiazepin-2-one (1 .22" 84 f% vl>lH^ 

V 04_/p yield) as a white crystalline 

powder. 



0 



IR (Nujol, cm' 1 ) : 1720, 1670, 1615 

l H-NMR(CDCl 3(5):1 . 14 (3Hi t, J=7 .4Hz), 2 .31 ( 3H „ 
2-74-2.95 (2Hl m) , 3.79 (1H, d, J=17.1H z) , 4.86 (1H, d, j- 17 1Hz) 
5-03 (1H, d, J-12.4HZ), 5.01 (1H. d, J-12.4H*), 5.26 <1H. d, 
J=8.7Hz), 6.62 (1H, d, J = 8 . 7H2) , 7 . 2 . 7 . 4 (8H , m) ^ (m ^ 
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Mass (APCI) : 410 (1VT+1) 
Prepnr nf j nn ^Q-^ 



5 A mixture of ORShS-benzyloxycarbor^amino-S-chyl 2 3 

^dro-l-carboxyme,h yl .9Mne,h y l-lH.l ,4.b e „zod iazepin ., . one ' 
(1-228), N-«H.,|.N-.(3.dim«thW« m i.op,op,l)c.,bodiimide 
Hydrochloride (642™,), , -hydroxybenzo.riazole ( 453 mg) , 3. 
««W«y.l.[3.2.2J...... («„«„ and lri e,h ylam ,„ c (1 . 55ml) ,„ N N . 

» -i«.b,lf.™. Bld . (3 o mI) was stirted ., room ,.„,„„„„, overnioh| 
B.hy, a ce, a ,e and „. 1N aqucous hydroth|oric , c , d ^ ^ ^ ^ 

"■clon mi x,u,e, which ... sl irred for severe, minill « s . The 
"pera.ed „r sanic , ayer was 

"id, waler . a<lueous solulion 

«d brine, successive,,. and , hcn dricd „„, ^ ^ 

solve, ... cvaporalcd ,„ va£uo and ih<; res]diic wm ir||ora|c<) , n 
diisoprop y , „ her arld co „ cc , cd by f . lirai . on (o (3Rs) ^ 

"•"'y'lotS.Z.ZJnon-J.yljcarbo.ylmelhylJ-s- 

""^'"y^^ocI.mino-J.a.dihydro.S-crhji^.mch.l.JH-. 4. 
20 bc„ 2 odiaze pi „-2.„„ c ( , 23g> „ 9%) ^ a cryjiii|ji>e powijer 

"* (Nujol, cm' 1 ) : 1718. 1675, 1650 

' H - N MR(CDC, a , (5) .. 1 .26(3H, 1 , J= 7.4H Z ), I .5- 1 . 8 ( 1 o H 
2-34 (3H. .,. 2 . 90 (2H , .. 7 . 4Ita)j - 29 . 3 36 ^ ^ a ^ ^ ^ 

« OH,.). 3.79 (1H. d. ,.!,.«„.,, 3,7-3.66 (,H, m) , 5.05 (,„ d 
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d.J-8.7Hz), 6.50 (lH.d.J«8.7Hz), 7.2-7.4 (8H, m ) 
Mass (APCI) : 517 (VT+1) 

A „,,•„„„ .f(3R S ,. 3 . tcnzylMrcltbMy|M . iio i i(j 

«'W-.H-..«.b,.„«„. pi .. 2 . 0 ,. (1 . 2Ji) , 10%panadiumon 
'» «»>.. (50. „, 25 „ mg) ,„ d ammonjum forraaie (6QOmg) ^ c(hi<o| 

„ blch was disso , ved .„ e[hy| aceute ^ ^ 
a qo . l)us sodium bicarbona , £ bHne ^ 

- - ..If.,., lt . s „ lvenl „, evaporaied |n vacuo 
"hrd .,..,„.., wttak I,.r...«, «,„. opropyI „„„ M<| 

collected by filtration io "ivc (3R^\ i ■' , 

pin wK^)-3-amino- 1 - [(3. 

■»b,. y , tef , :. 2 ,no„. 3 ,., )carbony , me , hy|J . 5 , t , hy| 2 3 dihydro _ 9 

-"""••"-'.••-*«»dl«.p..- 2 . o .. (7 „. t .„. 0 , asa 

2 « crystalline powder. 

"R(Nujo], cm"'): 3360, 3370, 1680,1655 
•™(CDC,„^ ):I . 27(3H ,,, J = 7 , H2) ]5 i8(8h 

'• 8 - 2 ' 1 < 2 »-)-^(3H, s) , 2 . 89(2H ,,, J , 7 . 3H2) 3^ 

» 3 - M -«^..,.3. W(I „. 4 . 41(IH i h 
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d. J = 15.5Hz), 7.1-7.4 (3H, m) 

Mass (APCI) : 383 (M' + l) 

(3RS)-3-BcnzyloxycarbonyJamino-2,3-dihydro-l- 

cthoxyca r bonyl- m e,hyl-5-(2-fluorophenyl)-9- m e,hyi-lH-l,4- 
benzodiazepin-2-one was prepared in a simi.ar manner ,o ,hat of 
Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1720, 1675 

'H-NMR (DMSO-d.,*) : 0.97 (3H, J = 7 .lHz), 2.39 (3H, s ) 
3-89 (2H, q, J = 7.1Hz), 4.21 (1H . d, J=16.7Hz), 4.68 (1 H , d, 
J-16.7H.). 5.05 (1H, br, ,). 5.20 (H, d, J = 8.6Hz), 7.06 (1H , d, 
J=7.6Hz), 7.2-7.8 (11H, m), 8.4-8.6 (1H, m) 
Mass (APCI) : 504 (M*+l) 

Prep.-ir.-i | j on fin.? 

(3RS)-3-BenzyloxvcarbonyIamino-2 > 3-dihydro-5-(2- 

n U orophenyl ) -l-carboxym Ct hy 1 -9-me t hyi-lH-l, 4 - b enzodiazcpin-2- 
one was prepared in a similar manner ,o ,ha, of Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR(CDCI ^ , (5 ) : 2.35 (3H, s), 3.88 (1H, d, J = 17.2Hz), 
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4 84 < 1H .".J=17.2Hz), 5.0-5.3 (2H ra ) 5 42 hp , 

(1H d J-8 7H , An } ' (1H> d ' J=8 -7H Z)( 6.67 

v-m, a, J-8.7Hz), 6.9-7 * {-[-\u v „ 

(11H, m), 7.6-7.8 (l H) m) 

Mass (FAB) : 476 ( M * + l) 



(3RS)-3-Ben2yioxycarbony! am ino-l. 
— , y ,c, rbunylmeIhy ,, ,. djhyd[o 5 ^ . 

l>««odl,z. pill . 2 . one „ as „ M- 

» *.„„„.. 59.3. 



"C-W."-') = 3330, ,7,0. , 470 .,„„ 
H-NMR (CDCl, 6) • 1 on nu 

7H2> ' ^ «»»•-.'-•«., 7,- 7 . S (8H . m) 
M»«» (APCI) (e/l) .. 476 (M- tl) 



£££D.aran> n A| ? 



20 



25 



( 3RS )-3-Amino-l-cvcJohevwK.. u 
Chvl 9 - ,0hCXykarbon y lm ^hy]-2,3-dihydro-5- 

mat of Preparation 59-6. 
* (Nea.. cm- 1 ) : 3380, 3320,1720, 1680 
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'"■••»•• (««,.*): 1.29 (SH...J.7 1H.) IMJ 

,s -"«»..u M . J(8B ,. UM4(tt .7, ' 

0H Z) ,,,, 4(3H , ra) 
5 Mass <APCI Ke/J) : 342 (M- + 1) 

Pre P ar fiiinn 62 1 

(3RS)-3-Benzyloxycarbonyla m ino.l- 

(NUJ01 ' Cm "'» = "20, ,670, 1410 

«-NMR(CDCI a ,<S ): ,. 19( 3 B d 

2.0 (10H, m), 2.32 (3H, s), 2.2-2 4 (1H „, , , 
(lH.m) 3 7i ,, u , , (1H ' 2.1-3.3 

' II (1H, <], J= 17 oh z i J( ,„„ . , 

'"■«*>. 7.1.7.5 (8H, m) ' ' J - 8 - 7H ^ 6 - 42 ^ >d , 

(APCl)(e/ Z ): 4 io(M* + n 
20 ' 
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IR (Neat, cm" 1 ) : 3380, 3320, 1725, 1680, 1620 
'H-NMR (CDC1 3 , 6) : 1.21 (3H, d, J = 7.0Hz), 1.35 (3H, d, 
J=6.6Hz), 1.1-1.5 (5H, m), 1.5-2.2 (5H, m), 2.2-2.4 (1H, m), 2.35 
5 (3H, s), 3.1-3.3 (1H, m), 3.80(1H, d, J = 17.0Hz), 4.34 (1H, s), 4.92 
(1H, d J = 17,0Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (M*+l) 

Preparation 6^-] 

(3RS)-3-Benzyloxycarbonylamino-l- 

cycIohepiylcarbonylmethyl-2,3-dihydro-5,9-dimethyl-lH-l,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 54-1. 

IR (Nujol, cm" 1 ) : 3400, 1720, 1670, 1620 
Mass (APCI)(e/z) : 476 (M*+l) 

, H-NMR(CDC1 3 ,(5) : 1.3-2.0 (12H, m), 2.32 (3H, s ), 2.4-2.6 
(1H, m), 2.61 (3H,s), 3.75 (1H, d, J = 17Hz), 5.10 (1H, d, J = 17Hz), 
5.0-5.2 (2H, m), 5.24 (1H, d, J = 8.7Hz), 6.48 (1H, d, J=8.7Hz), 7.1- 
7.5 (8H, m) 

Preparation 61^2 

(3 RS)-3- Amino- 1-cyclohepty lcarbonylmethy 1-2,3- dihydro- 
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5.9-dimeihy]-lH-l,4-benzocliazepin-2-one was ohlained in a similar 
manner to that of Preparation 59-6. 



'R (Nujol, cm' 1 ) : 3360, 3320, 1720, 1670, 1620 
'H-NMR (CDC1 3 > 1.3-2.3 d2H.br,. 2.32 (3 „. i)i2 . 4 . 

( 1 H.d,J = l7H 2 ), 7.1-7.5 (3H, m) 

Mass (APCI)(e/z) : 342 (MN-1) 

10 Prg r ; Tfiiirn 6J 1 

(3RS)-3-Ben 2 yloxycarbonylamino-l- 

C -^'^ , -^„ y , m e, hyl .5. ty c,„ propyl . 2 ,3. (lihydro . 9 . mc , (iyMH _ 
.4- b .„,„ dia2epin . 2 . one „ as obu(ned u a sjmHar ^ ^ _ 

^ Preparation 59-3. 



"> (Nujol, cm" 1 ) ; 3300. 1715. 1665, 160. 

;^<oDc l] , 4): ,,, i( , 0HiBU5 . i9(4H ^ 

2 °- 2 - 2 "»."■). 2.2-2.4 (1 H, m) , 2.32 ( 3H.s). 3.78 (1H d 
" " ,7nH2, - 5 ' 0I(]H '"'-'^),5.0.,2 ( 2„, n , ) ,, i ; (1H „ 
J=9Hz). 6.33 (1H, d, J=9Hz), 7.1-7.4 (7H, m), 7.6-7.7 (JH, m) " 
Mass (APCI)(e/z) : 488 (M*+l) 



Pre P -1 r,-iti-n 6j ? 

25 
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10 



(3RS)-3-A m i„o-l-c y clohexylcarbonyl m e,hy.-5-cycloprop y ]- 
2.3-«hydro.9.». lhyI .,„. 1(4 . beModlMep|B . 2 . one ^ ^ 

similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3400, 3310, 1720, 1680, 1610 

'H-NMR (CDClj.tf) : 0.8-2.4 (16H, m), 2.32 (3H. .). 2.2-2 4 

0H ' br)> I7 - 19(1H ' m )'3.88(lH, d. j-17Hz>. 4.32 (1„. s), 5.01 
(1H, d, J=17Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (M'+l) 
Prep.nr n[ j^ n ^ 



(3RS)-3-Benzyloxycarbon y Jamino-l- 

cyclo P e ntyl carbon y ln 1 ethyl-2,3-dihydro-5,9-dime,hyl-lH-1.4- 
15 benzodiazepin-2-one was obtajned jn , simiiar ^ ^ ^ 

Preparation 54-1. 

Mass (APCI)(e/z) : 448 (MM) 
20 Prepnrfuj^n 2 



(3RS)-3-Amino-l-c y cl<,pcnty]carbonylmethyl-2,3-dihydro- 
5,9-dimethy,-lH-l,4-be„ 20diazepin . 2 . 0ne ^ § ^ 

manner to thai of Preparation 59-6. 

25 
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Preparation 66-1 

(3RS)-l-(Azacyclooctan-l-yI)carbonyImethy]-3- 
bcnzy loxycarbonylme thy 1-2,3 -dihydro-5- ethyl- 9-m ethyl- 1H- 1,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3380, 1700, 1670, 1640 

■H-NMR (CDC1 3 , 6) : 1.25 (3H, t, J = 7.3Hz), 1.3-1.9 (10H, 
m), 2.34 (3H, s), 2.8-3.0 (2H, m), 3.2-3.5 (4H, m), 3.71(1H, d, 
J=15.4Hz), 5.0-5.2 (3H, m), 5.27 (1H, d, J = 8.7Hz), 6.50 (1H, d, 
J=8.7Hz), 7.1-7.4 (8H, m) 

Mass (APCI)(e/z) : 505 (M*+l) 

Preparation 66-7 

(3 RS)- 3 -Amino - 1 -(azacyclooctan- 1 -y l)earbonylme thy 1-2,3 - 
dihydro-5-ethyl-9-methyl-lH-l,4-benzodiazepin-2-onc was obtained 
in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3380, 3270, 1670, 1640 

'H-NMR (CDC1 3 , 6) : 1.27 (3H, t, J = 7.3Hz), 1.3-2.0 (10H, 
br), 2.26 (2H, br), 2.34 (3H,s), 2.8-3.0 (2H. m), 3.2-3.6 (4H. m), 
3.70 (1H, d, J=15.3Hz), 4.41 (1H, s), 5.07 (1H, d, J=15.3Hz), 7.1-7.4 
(3H, m) 
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Mass (APCI)(e/z) : 371 (M + +l) 

5 ( 3RS )- 1 -( Aza tyclooctan-l-yl)carbonylmethyl-3- 

be„2yloxycarbonyla m ino-2,3-dihydro-5-isopropyl-9-me,hy]-lH-l,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 

10 IR CNujol, cm" 1 ) : 3370, 1710, 1670, 1645 

'H-NMR (CDC1 3 . 6) : 1.22 (3H, d, J = 7.0Hz), 1.33 (3H, d, 
J = 6.6Hz), 1.3-1.9 (10H, m ), 2.35 (3H, s), 3.1-3.6 (5H, m), 3.76 (1H, 
d. J=15.3Hz), 4.96 (1H, d, J=15.3Hz), 5.0-5.2 (2H, m), 5.22 (1H. d 
J=9Hz), 6.48 (1H, d, J=9Hz), 7.1-7.5 (8H, m) 

15 Mass (APCI)(c/z) : 519 (M*+l) 

Prcp:ir:iHn n fiy.-) 

(3RS)-3-A m ino-l-(azac y clooctan-l- y |)carbonylmeihyl-2,3- 
D dih y d ^-5-i-so P rop y l-9-melhyl-lH-l,4-benzodiazepin-2-one 
obtained in a similar manner to that of Preparation 59-6. 



was 



IR (Nujol, cm' 1 ) : 3350, 3280, 1675, 1640 
'H-NMR (CDC] 3 ,S) : 1.22 (3H, d, J = 7.0Hz), 1.34 (3H, d, 
J=6.6Hz), 1.3-1.9 (10H, m), 2.23 (2H, br, s), 2.35 (3H, s), 3.1-3.6 
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(5H, m), 3.77 (1H. d, J=15.2Hz), 4.36 (1H, s), 4.96 (1H, d, 
J = 15.2Hz), 7.1-7.4 (3H. m) 

Mass (APCI)(e/z) : 385 (M*+l) 

Preparation 6K-1 

(3RS)-l-(Azacyclooctan-l-yi)carbony]melhyl-3- 

benzyloxycarbonylamino-5-cyclopropyl-2,3-dihydro-9-mcthyl-lH- 
l,4-benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3370, 1705, 1660, 1640 
'H-NMR (CDC1 3 , (5) : 0.8-1.1 (4H,m), 1.2-1.9 (10H, m), 
2.0-2.2 (1H, m), 2.35 (3H, s), 3.3-3.5 (4H, m), 3.74 (1H, d, 
J = 15.3Hz), 5.02 (lH,d, J = 15.3Hz), 5.0-5.2 (2H, m), 5.19 (1H, d, 
J = 9Hz), 6.37 (1H, d, J=9Hz). 7.2-7.4 (7H, m), 7.6-7.7 (1H, m) 
Mass (APCI)(c/z) : 517 (M'+l) 

Preparation 68-? 

(3RS)-3-Amino-l-(azacyclooctan- 1 -yI)carbonylmethyl-5- 

cyclopropyl-2,3-dihydro-9-mcthyl-lH-l,4-benzodiazepin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 

IR (Nujol. cm" 1 ) : 3780, 3280, 1675, 1650 
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5 



'H-NMR (CDCI 3 ,6) : 0.8-1.1 (4H, m), 1.2-1.9 (10H, m), 
1-9-2.2 (3H, m), 2.35 (3H, s), 3.2-3.6 (4H, m), 3.74 (1H, d, 
J=15.2H 2)! 3.97 (1H, s), 5.04 (1H. d, J=15.2H 2 ), 7.1-7.4 (2H, m ), 
7.4-7.5 (1H, m) 

Mass (APCI)(e/z) : 383 (M*+l) 



Preparation 60-1 



(3RS)-l-(Azacyclooctan-l-y!)carbonylmethyl-3- 

10 be ^ylox y carbon y la m ino-2 ; 3-dihyd r o-5-i S obu,yl-9-mcthyl-l H -l ) 4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 



15 



20 



IR (Nujol, cm -1 ) : 3400, 1710, 1670, 1640 

'H-NMR (CDCJ 3 ,6): 0.98 (6H, d, J = 6.6Hz), 1.4-1.9 (10H, 
m). 2.2-2.4 (1H. m). 2.36 (3H, s), 2.5-3.0 (2H, m), 3.3-3.5 (4H, m), 
3.81(1H. d. J = 5.5Hz), 4.89 (1H, d, J = 15.5Hz). 5.0-5.2 (2H. m) , 5 . 25 
(1H, d, 9Hz), 6.50 (1H, d, J = 9Hz), 7.1-7.5 (8H, m) 

Mass (APCl)(e/z) : 533 (M*+l) 

Preparation, 6. 9. ? 



(3RS)-3-Ami n o-1-(azacyc| 0 oclan-l-yl)earbonyl m ethyl-2,3- 
dihydro-5-isobutyl-9-methyl-lH-l,4-benzodiazepin-2-one was 
25 obtained in a similar manner to thai of Preparation 59-6. 
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mp. 138. 1-140. 2°C 

IR (Nujol, cm" 1 ) : 3370, 3300, 1675, 1635 

'H-NMR (CDC1 3 , 6) : 0.98 (6H, d, J = 6.6Hz), 1.4-1.9 (10H, 
m), 2.1-2.3 (3H, m), 2.36 (3H, s), 2.5-2.9 (2H, m), 3.3-3.5 (4H, m), 
3.81 (1H. d, J = 15.4Hz), 4.40 (1H, s), 4.89 (1H, d, J=15.4Hz), 7.1-7.4 
(3H, m) 

Mass (APCI)(e/z) : 399 (M*+l) 
Preparation 70-1 

(3RS)- l-(Azacyclooctan-l-yl)carbony]methyl-3- 
benzyloxycarbonylamino-5-cyclohexyl-2,3-dihydro-9-methyl-l H-l ,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3380, 1710, 1670, 1645 

'H-NMR (CDCI3 , 6) : 1.1-2.2 (20H, m), 2.35 (3H, s), 2.7- 
3.0 (1H, m), 3.2-3.6 (4H, m), 3.78 (1H, d, J=15.3Hz), 4.91 (1H, d 
J = 15.3Hz), 5.0-5.2 (2H, m), 5.21 (1H, d, J = 8.6Hz), 6.49 (1H, d, 
J = 8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCl)(c/z) : 559 (M* + l) 

Preparati on H)-7 
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(3 RS)-3- Amino- 1 -(azacycloo clan- l-y])carbony lmcthy 1-5- 

cyclohexyl-2,3-dihydro-9-melhyl-lH-l,4-benzodiazepin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 

mp. 174. 1-175. 6°C 

IR (Nujol, cm* 1 ) : 3350, 3280, 1670, 1635 

'H-NMR (CDCI3 , 6) : 1.2-2.1 (20H, m), 2.35 (3H, s), 2.7- 
2.9 (1H, m), 3.2-3.6 (4H, m), 3.79 (1H, d, J = 15.2Hz), 4.69 (1H, s). 
4.92 (1H, d, J=15.2Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 425 (M*+l) 

Preparation 71 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-2,3- 

dihydro-5,9-di me thy]-2-oxo-4-oxide-lH-l,4-benzodiazepin-3-y]j-N'- 
(3-methylphenyl)urea was obtained in a similar manner to that of 
Preparation 32. 

mp. 253. 6-255. 4°C 

IR (Nujol, cm" 1 ) : 3340, 1692, 1640 

'H-NMR (DMSO-d 6 , 6) : 1.2-1.9 (10H, m), 2.23 (3H, s), 2.38 
(3H, s), 2.41 (3H, s), 2.9-3.6 (4H, m), 4.07 (1H, d, J=16Hz), 4.99 
(1H, d, J = 16Hz), 5.70 (1H, d, J = 9.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, 
m), 9.26 (1H, s) 

Mass (APCl)(e/z) : 506 (M*+l) 
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Preparation Z2jJ 



(3RS)-3-BenzyIoxycarbony]amino-l- 

6 «ycIooctylcarbonylmcthyl.2 f 3.dihydro-5,9-diincthyl-lH-l f 4. 

benzodia.epin-2-one was obtained in a similar manner to that of 
Preparation 54-1. 



10 



15 



IR (Neat, cm" 1 ) : 3400, 1730, 1690, 1670 

'H-NMR (CDC1„ 6) : 1.3-2.0 (14H, m), 2.33 (3H, s), 2.61 (3H, 
»). 2.4-2.6 (1H, m), 3.75 (1H, d, J=17H Z ), 5.10 (1H, d, J=17Hz). 
5-0-5.2 (2H. m), 5.24 (1H, m), 6.48 (1H, d, J = 8.7Hz), 7.1-7.5 (8H, 
m) 

Mass (APCI)(e/z) : 490 (1VT+1) 
Preparati on 77.7 



(3RS)-3-Amino-l-cycIoocty]carbonylmethyl-2,3-dihydro-5,9- 
dimethyl.lH-1.4-benzodi.zepin-2.one was obtained in a similar 
20 manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3400, 3300, 1725, 1690, 1660 
'H-NMR (CDCl„tf) : 1.3-2.0 (14H, m), 2.16 (2H, s), 2.33 (3H, 
0. 2.4-2.6 (1H, m), 2.60 (3H, s), 3.74 (1H, d, J = 17Hz), 4.39 (1H, m), 
25 5.12 (1H, d, J=17Hz), 7.1-7.5 (3H, m) 
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5 



Mass (APCI)(e/z) : 356 (M*+l) 
Pr eparation 73-1 

(3RS)-3-Benzyloxycarbonylamino-l- 

cyclohexylc a rbonyJmethy]-2,3-dihydro-5-isobu t yI-9- m ethyl-lH-l,4. 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-3. 



10 



IR (Nujol, cm" 1 ) : 3300, 1710, 1665 
'H-NMR (CDC1„ 6 ) : 0.97 (6H, d, J = 6.6Hz), 1.1-2.0 (10H, m), 
2-1-2.3 (2H, m), 2.31 (3H, s), 2.5-3.0 (2H, m), 3.90 (1H, d, 
J = 17.3Hz), 4.83 (1H, d, J=17.3Hz) > 5.0-5.2 (2H, m), 5.23 (1H, d, 
J = 8.7Hz), 6.46 (1H, d, J = 8.5Hz), 7.1-7.5 (8H, m) 
15 Mass (APCI)(e/z) : 504 (M*+l) 

Prep:irarin n fX-l 

( 3R S)-3- Amino- 1-cyelohexylcarbonylmethy 1-2, 3-dihydro-5- 
20 isobutyI-9-methyl-lH-l,4-benzodiazcpin-2-one was obtained in a 
similar manner to that of Preparation 59-6. 

IR (Neat, cm" 1 ) : 3380, 3320, 1720, 1680, 1620 
'H-NMR (CDCl„d) : 0.98 (6H, d, J=6.6Hz), 1.1-2.0 (10H, m), 
26 2.0-2.4 (4H, m), 2.31 (3H, s), 2.5-2.9 (2H, m), 3.90 (1H, d, j=17Hz), 
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3.38 (1H, m), 4.83 (1H. d, J=17Hz), 7.1-7.4 (3H, m) 
Mass (APCI)(e/z) : 370 (1VT+1) 



Prepnrnti> n 74. -| 

(3RS)-l-Cyclohexylcarbonylmethyl-3-[N-t-buloxycarbonyl- 
(S)-phenylalanyl]amino-5-ethyl-9-mcthyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one was obtained by reacting (3RS)-1- 

cyclohexylcarbonylmethyl-3-amino-5-ethyl-9-methyl-2,3-dihydro- 
1 H-] ,4-benzodiazepin-2-onc with N-t-butoxycarbonyl-(S)- 
phenylalanine in a similar manner to that of Preparation 59-5. 



'H-NMR (CDCI 3 ,<5): 1.15-1.35 (9H, m), 1,37 (9H, s), 1.6-1.85 
(4H, m), 1.85-2.0 (1H, m), 2.2-2.4 (1H, m), 2.34 (3H, s),2. 85-3.1 
15 (2H, m), 3.14-3.29 (1H, m), 3.75 (1H, d, J = 17.2Hz), 4.50 (1H, br, s), 
4.94 (1H, br, d), 5.06 (1H, d, J = 17.2Hz), 5.39-5.46 (1H, m). 7.19-7.5 
(8H. m), 7.61 (] H. br, d) 

APCI-MS (m/z) = 589 (M* +1) 

20 Prepar.ntinn 74.? 



A mixture of (3RS)-l-cyclohcxylcarbonyImethyl-3-f N-t- 
butoxy-carbonyl-(S)-phenyia]anyl]amino-5-ethyl-9-methyl-2,3- 
dihydro-lH-l,4-benzodiazepin-2-onc (47.70g, 81.02mmol) and 4N- 
25 solution of hydrogen chloride in ethyl acetate (800ml) was stirred for 
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0.5 hour under cooling in an ice-bath and stirred tor 3 hours at 
ambient temperature. After removal of hydrogen chloride as 
completely as possible by babbling of nitrogen gas, the solution was 
washed with a dilute aqueous solution of sodium bicarbonate twice 
5 and with water. After drying over magnesium sulfate, .he solvent 
was evaporated in vacuo to give an oily mixture of diastereoisomers 
(35.51g), which was separated by medium pressure liquid 
chromatography on silica gel elu.ing with a mixture of chloroform and 
methanol (20:1). The fractions containing the following A-isomer 
10 and B-isomer were collected and evaporated in vacuo to afford 

amorphous masses of pure A-isomer (ll.Klg) and B-isomcr <14.30g) 
respectively. 

A-isomer: (3R)-l-cyclohexylcarbonylmcthyI-3-[(S)- 
15 Phenylalanyi]amino-5-ethyl-9-methyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-onc 



'H-NMR (CDC1,.<J): 1.05-1.45 (5H, m), 1,28 (3H, t, J = 7.4Hz), 
1-60 (2H, s), 1.6-2.0 (5H, m), 2.25-2.43 (1H, m), 2.35 (3H, s), 
2.60 (1H, dd, J=10.5Hz, J=13.7Hz), 2.93 (2H, q, J = 7.4Hz), 3.34 (1H, 
dd, J=3.5Hz, J=13.7Hz), 3.66 (1H, dd, J = 3.5Hz, J=10.5Hz), 3.75 (1H, 
d, J = 17.1Hz), 5.08 (1H, d, J=17.1Hz), 5.48 (1H, d, J = 8.5Hz), 7.15- 
7.45 (8H, m), 8.77 (1H, d, J = 8.5Hz) 
APCI-MS (m/z) = 489 (M* +1) 



20 



25 
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B-isomer: (3S)-l-cyc]ohexylcarbonylmethyI-3-[(S)- 

PhcnylaIanyl]amino-5-cthyl-9.mcthyI-2 t 3-dihydro.lH-l f 4- 
benzodiazepin-2-one 



5 'H-NMR (CDCI,,tf): 1.05-1.45 (5H, m), 1,28 (3 H> t, J = 7.4Hz), 

1.63 (2H, 5 ), 1.6-2.0 (5H, m), 2.25-2.43 (1H, m), 2.34 (3H, s), 
2.70 (1H, dd, J=10.5Hz, J-13.7HZ). 2.94 (2H, q, J = 7.4H Z ), 3.31 (1H, 
dd, J = 3.8Hz, J = 10.1Hz), 3.64 (1H, dd, J=3.8Hz, J=10.1Hz), 3.74 (1H, 
d, J=17.1Hz), 5.06 (1H, d, J=17.1Hz), 5.46 (1H, d, J = 8.5Hz), 7.15- 
10 7.45 (8H, m), 8.73 (1H, d, J = 8.5Hz) 
APCF-MS (m/z) = 489 (M* +1) 

Preparation 74-^(1) 

»5 A mixture of (3 S)- 1 -cyclohexylcarbo nylmet hyI-3-[( S)- 

pheny]alanyl]-amino-5-ethyl-9-methyl-2 ; 3-dihydro-lH-l,4- 
bcnzodiazepin -2-onc (14.30g) and phenyl isothiocyanate (4.35g) in 
methylene chloride (250ml) was heated under .stirring with vaporizing 
spontaneously. This vaporizing procedure was repeated three times. 
20 The resultant reaction mixture was evaporated in vacuo to remove 
methylene chloride completely. To the oil obtained above was 
added trifluoroacetic acid (200ml) and the mixture was heated under 
stirring at 50°C tor 20 minutes. The mixture was evaporated in 
vacuo. The resultant residue was subjected to column 
25 chromatography on silica gel eluting with a mixture of chloroform and 
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methanol (20:1). The fractions containing the desired product were 
combined and evaporated in vacuo to give an oily product, which was 
dissolved in ethyl acetate and washed with a diluted aqueous sodium 
bicarbonate. After drying over magnesium sulfate, the organic 
5 extract was concentrated in vacuo to afford (3S)-3-amino-l - 

cyclohexylcarbonylmethyl-5-ethyI-9-methyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one (6.30g, 63.1%) as an amorphous mass. 

'H-NMR (CDCl 3 ,c5): 1.05-1.4 (5H, m), 1.26 (3H, t, J=7.1Hz), 
10 1.55-1.95 (5H, m), 2.25-2.45 (1H, m), 2.32 (3H, s), 2.90 (2H, q, 

J = 7.1Hz), 2.96 (2H, br, s), 3.75 (1H, d, J = 17.1Hz), 4.46 (1H, s), 5.07 
(1H, d, J=17.1Hz), 7.15-7.4 (3H, m) 
APCI-MS (m/z) = 342 (IvT +1) 
[a} 2 >> = - 6.59° (C=1.41, CHCI 3 ) 



15 



20 



(3R)-3-Amino-l-cyclohexylcarbonylmethyl-5-ethyl-9-methyl- 
2,3-dihydro-lH-l,4-ben7.odiazcpin-2-one was obtained in a similar 
manner to that of Preparation 74-3(1). 



'H-NMR (CDC1 3 , (5 ): 1.05-1.4 (5H, m), 1.26 (3H, t, J=7.1Hz), 
25 1.55-1.95 (5H, m), 2.25-2.45 (1H, m), 2.32 (3H, s), 2.90 (2H, q, 

J = 7.1Hz), 3.47 (2H, br, s), 3.75 (1H, d, J = 17.1Hz), 4.48 (1H, s), 5.07 
(1H, d, .1 = 17. 1Hz), 7.15-7.4 (3H, m) 
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APCI-MS (m/z):342 (M* + 1) 

30 4 

[a] D = 5.78° (C=1.21, CHC1 3 ) 
Example 1(11 

To a solution of (3RS)-3-amino-l-[3-a2abicyclof3.2.2]non-3- 
yl)carbonylmcthyl]-2,3-dihydro-5-isopropyl-lH-l,4-benzodiazcpin- 
2-one (0.200g) in dry methylene chloride (10ml) was added dropwise 
a solution of 3-mcthoxyphenyl isocyanale (0.086g) in dry methylene 
chloride (5ml) at 5 ~ 10°C in an ice-bath. The mixture was allowed 
to warm to room temperature and stirred overnight. 

The reaction mixture was washed with a saturated aqueous 
sodium hydrogen carbonate (10ml) and a brine (10ml). The organic 
layer was dried over anhydrous magnesium sulfate and evaporated in 
vacuo. The residue was subjected by column chromatography on 
silica gel with a mixture of chloroform and methanol (10:1) as an 
eluent to afford N-[ (3 RS)- 1 -(3-azabicyclo [3 .2 . 2 ] non-3- 
yI)carbonylmethyl-2,3-dihydro-5-isopropyI-2-oxo-l H-1 ,4- 
bcnzodiazepin-3-yi]-N ? -(3-methoxyphenyl)urea (0.270g). 

mp : 139-142°C 

IR(KBr) : 3350, 2933, 2864, 1 659, 1601, 1548, 1492, 1428, 
1201, 762cm 1 

l H-NMR (CDCl^tf) : 1.02 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.55-1.80 (8H, m), 2.02-2.10 (2H. m), 3.15-3.24 (1H, m), 
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3-44-3.80 (4H, m), 4.42 (1H, d, J = 17.2Hz), 4.89 (1H, d, J = 17.2Hz), 

5- 50 (1H, d, J = 8.0Hz), 6.55 (1H, d, J = 8.4Hz), 6.81 (1H, d, J = 8.4Hz), 

6- 90 (1H, d, J = 8.4Hz), 7.07-7.32 (8H, m), 7.47 (1H, t, J=7.2Hz), 
7.57 (1H, d, J = 7.2Hz) 

5 Mass : m/e = 532 (M* + 1) 

Example 142j 

The following compound was prepared in a similar manner to 
10 thai of Example 1(1). 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbony]methyl- 

2,3-dihydro-5-i SO propyl-2-oxo-lH-l > 4-benzodiaze P in-3-yl]- 
N'-(3-methy!thiophenyl)urea 



15 



mp : 134-135°C 

IR(KBr) : 3350, 2931, 1659, 1541, 1451, 1201, 766cm ' 
'H-NMR (CDC1,.<J) : 0.99 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J = 6.8Hz), 1.50-1.90 (8H, m), 2.00-2.10 (2H. m), 2.41 (3H, s), 3.10- 
20 3.22 (1H, m), 3.40-3.84 (4H, m), 4.41 (1H, d, J = 16.0Hz), 4.91 (1H, d, 
J = 16.0Hz), 5.48 (1H, d, J = 7.6Hz), 6.85-7.31 (7H, m), 7.37 (1H, ,), 
7.46 (1H, t, J = 7.2Hz), 7.55 (1H, t, 1 = 7. 2Hz) 
Mass : m/e=548 (M* + 1) 

25 ExampIP -[pi 
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The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihy dro-5-iso propyl- 2- oxo- 1 H- 1 ,4-bcnzodiazepin-3-yl]- 
N '-phenylurea 

mp : 132-135°C 

IR(KBr) : 3362, 2932, 1657, 1598, 1546, 1496, 1449, 1201, 
756cm' 1 

'H-NMR (CDCl 3> d) : 0.99 (3H, d, J = 6.8Hz), 1.28 (3H, d, 
J = 6.8Hz), 1.50-1.90 (8H 5 m), 1.90-2.10 (2H, m), 3.10-3.20 (1H, m), 
3.13-3.75 (4H, m), 4.43 (1H, d, J = 16.0Hz) ? 4.76 (1H, d, J=16.0Hz), 
5.48 (1H, d, J = 8.0Hz), 6.90-7.53 (11H, m) 

Mass : m/e = 502 (M* + 1) 

Example 1(4) 

The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-y))carbonylmethyl- 

2,3-dihydro-5-isopropyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 

N'-cyclohexylurea 
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mp : 138-140°C 

IR(KBr) : 3373, 2930, 2861, 1658, 1546, 1451, 1201, 
762 cm 1 

5 'H-NMR (CDC] 3l d) : 0.98 (3H, d, J = 6.8Hz), 1.00-1.20 (6H, 

m), 1.28 (3H, d, J = 6.8Hz) ; 1.40-2.10 (14H, m), 3.10-3.20 (1H, m), 
3.40-3.84 (2H, m), 4.37 (1H, d, J=16.4Hz), 4.54 (1H, d, J = 7.2Hz), 
4.86 (1H, d, J=16.4Hz), 5.40 (1H, d, J = 7.6Hz), 6.17 (lH,d ? J = 7.6Hz), 
7.20-7.60 (4H, m) 
10 Mass : m/e=508 (M + + 1) 

Example 2 

To a solution of (3RS)-l-(2-acetylthiophen-3-yl)methyl-3- 
15 amino-2,3-dihyro-5-isporopyl-lH-l,4-benzodiazepin-2-one (0.230g) 
in dry t et rahydrofuran (20ml) was added dropwise a solution of 3- 
methylphenyl isocyanate (0.095g) in dry tetrahydrofuran (5ml) at 5^~ 
10°C in an ice-bath for 10 minutes. The mixture was allowed to 
warm to room temperature and stirred at ambient temperature for 3 
20 hours. The resultant mixture was concentrated in vacuo and the 

residue was subjected by column chromatography on silica gel with a 
mixture or" chloroform and ethyl acetate (10:1). The fractions 
containing the desired compound were combined and evaporated in 
vacuo to afford N-[(3RS)-l-(2-acetylthiophen-3-yl)methyl-2,3- 
25 dihydro-5-isopropyl-2-oxo- 1 H-l,4-bcnzodiazcpin-3-yl]-N '-(3- 
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mp : 219-221°C (dec.) 

IR(KBr) : 3324, 2968, 2926, 1661, 1649, 1559, 1491, 1415. 
5 1381, 1247, 1165, 774, 692cm 1 

'H-NMR (CDC1,,(5) : 0.89 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J=6.8Hz), 2 .26(3H, s), 2.49(3H, s), 3.10-3.20 (1H, m), 5.32(1H, d, 
J=17.2Hz), 5.50 (1H, d, J = 8.0Hz), 5.68 (1H, d, J = 17.2Hz), 6.80-7.5 
(12H, m) 

> Mass : m/e = 489 (M* + 1) 

Example -x 



To a suspension of sodium hydride (0.030g of a 65% 
15 dispersion in mineral oil) i„ dry N.N-dime.hylformamide (5ml) was 
added gradually N-f(3RS)-2,3-dihydro-5-isopropyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N--(3-mc,hylphenyl) U rea (0.250g) a, 5~ 10'C 
in an ice-bath for 30 minutes. The mixture was stirred at the same 
temperature for 1 hour and then at room temperature for 2 hours. 
20 To the above mixture was added dropwise a solution of N- 

bromome,hylcarbonyl-3-azabicyclo[3.2.2jnonane (0.200g) in dry N, 
N-dimethylformamide (5ml) for 10 minutes and stirred a. ambient 
temperature overnight. The reaction mixture was concentrated in 
vacuo and the residue was taken up with ethyl acetate (100ml) and a 
25 saturated aqueous sodium hydrogen carbonate (50ml). The organic 
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s an 



layer was separated, washed with a brine (50ml), dried over 
anhydrous magnesium sulfate and evaporated in vacuo to give a crude 
Product. The product was purified by coiumn chromatography on 
silica gel with a mixture of chloroform and ethyl acetate (10:1) as 
5 eluent. The fractions containing the desired compound were 
combined and evaporated in vacuo to afford N-[(3RS)-l-( 3 . 

azabicyclotS.Z.SJnon-S-yDcarbonylmethy.-Z^-dihydro^-isopropy,- 

2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- m e,hylphenyl)urea 
(0.160g). 

10 

mp : 123-126°C 

IR(KBr) : 3364, 2929, 2862, 1660, 1616, 1554, 1451 
1201cm"' 

'H-NMR (CDCI,.*) : 0.99 (3H, d, J = 7 .2Hz), 1.29 (3H d 
» '-7.2H,,. 1.50-1.80 (8H, m), 2.00-2.10 (2H, m), 2.28 (3H, „ 3 10- 
3-22 (1H, m). 3.42-3.82 (4H, m), 4.42 (1H, d, J=17 .2Hz), 4.87 (1H d 
J = 17 2Hz), 5.47 (1H, d, J = 8.0Hz), 6.72 ( 1H, d, J = 8 .4Hz), 6.81 (1H, d 
J=7.4Hz), 7.07-7.56 (8H, m) 

Mass : m/e=516 (M* + 1) 

20 



To a solution of (3RS)-3-amino-l-(3-azabicyclo [ 3.2.2)non-3. 

y0car b onylmethy,-2,3-dihydro-5-isoprop yI -lH-l,4-benzodiazepin-,- 
* -e (0.165g) in N, N- dime thy lformamide (5ml) was added gradually 
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4-nitrophenyl N-(3-acelylphenyI)carbonate (0.155g) and then 
dropwise triethylamimc (0.087g) at 5~10°C in an ice-bath and the 
mixture was stirred at ambient temperature overnight. The resultant 
mixture was concentrated in vacuo. The residue was taken up with 
ethyl acetate (100ml) and a saturated aqueous sodium hydrogen 
carbonate (50ml) and washed with a brine (50ml). Dryness over 
anhydrous magnesium sulfate and evaporation gave a crude product. 
The crude product was purified by column chromatography on silica 
gel with a mixture of chloroform and methanol (50:1) as an eluent to 
afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihydro-5-isopropyl-2-oxo-l H-l ,4-bcnzo diazepin-3-y]]-N '-(3- 
acetylphenyl)urea (0.190g). 

mp : 138-140°C 

IR(KBr) : 3363, 2933, 2865, 1682, 1661, 1550, 1488, 1217, 
1202cm 1 

l H-NMR (CDCI 3 ,(5) : 0.99 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.56- 1.80 (8H, m), 2.00-2.16 (2H, m), 2.49 (3H, s ), 
3.14-3.22 (1H, m), 3.44-3.84 (4H, m), 4.49 (1H, d, J = 16.0Hz), 4.98 
(1H, d, J = 16.0Hz), 5.51 (1H, d, J = 7.6Hz), 7.10-7.64 (9H, m), 7.93 
(1H, s) 

Mass : m/c = 534 (M* + 1) 
Fxnmple g 
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To a solution of (3RS)-3-amino-l-(3-azabicyclo[3.2.2]non-3- 

yl)carbonylmethyl-2,3-dihydro-5-isopropyl-lH-l,4-benzodiazepin-2- 
one (0.170g) in dry t et rahydrofuran was added gradually 4- 

nitropheny] N-[3-(tetrazol-5-yl)phenyl]carbamate (0.152g) and then 
5 dropwise a solution of triet hylamime (0.090g) in tetrahydrofuran 
(5ml) at room temperature. The mixture was stirred at ambient 
temperature overnight. The mixture was concentrated in vacuo and 
the residue was subjected by column chromatography on silica gel 
with a mixture of chloroform and methanol (100:1) as an eluent to 
10 afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihydro-5-isopropyl-2-oxo-1H-l,4-bcnzodiazcpin-3-yl]-N'-[3- 
(tetrazol-5-yl)phenyl]urea (0.150g). 



mp : 220°C (dec.) 

IR(KBr) : 3347, 2933, 2866, 1655, 1584, 1452, 1273, 1204, 
758cm 1 

1 H-NMR (DMSO-d 6 ,<5) : 0.91 (3H. d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.40-1.80 (8H, m), 1.90-2.10 (2H, m), 3.20-3.30 (1H, m 
3.30-3.80 (4H, m ), 4.64 (1H, d, J = 16.8Hz ), 4.93 (1H, d, 
J = 16.8Hz), 5.17 (1H, d, J = 8.4Hz), 7.28-7.60 (9H, m), 7.99 (1H, s) 
9.14 (1H, s) 

Mass : m/e = 558 (M* + 1) 

Example fif 1 ) 
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To a suspension of sodium hydride (0.027g of a 64% 
dispersion in mineral oil) in N, N- dime thy Iformamide (3ml) was added 
gradually N-[(3RS)-2,3-dihydro-5-(2-methyIpropyI)-2-oxo.lH-l,4. 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (0.200g) al ambient 
temperature and the mixture was stirred for 1 hour under the same 
conditions. To the mixture was added sodium iodide (0.107g) and 
followed dropwise a solution of 2-chloromethyl-3-methylpridine 
(0.093g) in N,N-dimethylformamide (2ml) at the same temperature. 
The resultant mixture was concentrated in vacuo and the residue was 
taken up with ethyl acetate and water. The aqueous layer was 
extracted with another ethyl acetate. The combined organic layer 
was dried over sodium sulfate, filtered and concentrated in vacuo to 
give a crude compound. The crude compound was recrystallized 
with isopropyl ether and chloroform to give N-[(3RS)-2,3-dihydro- 
5-(2-methylpropyl)-l-(3-methylpyridin-2-yl)mcthyl-2-oxo-lH-l,4- 

benzodiazcpin-3-ylj-NX3-methylphenyl)urea (0.23g) as a colorless 
powder. 



mp : 185-187°C 

IR(KBr) : 2956, 1695, 1649, 1614, 1564, 1492, 1447, 1384, 
1214, 778cm- 1 

'H-NMR (DMSO-d ft? d) : 0.79 (3H, d, J = 8Hz), 0.87 (3H, d, 
J = 8Hz), 1.82-1.88 (1H, m), 2.24 (3 H . s), 2.35 (3H, s), 2.46 (1H, dd, 
J=16Hz : J=16Hz), 2.86 (1H, dd, J = 8Hz, J=16Hz), 5.15 (2H, q, 
J=18Hz), 5.20 (1H, s), 6.73 (1H, d, J = 8Hz), 7.10-7.57 (9H, m), 7.74 
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(1H, d, J = 8Hz), 8.23 (1H, d, J = 8Hz), 8.87 (1H, s) 
Mass : m/e=469 (M + + 1) 

Example f>(7) 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-2,3-dihydro-5-(2-methylpropyl)-l-(3- 

azabicyclo[3.2.2]non-3-yl)methyl-2-oxo-lH-l,4- 

benzodiazepin-3-yl]-N'-(3-rnethylphenyl)urea 

mp : 95-100°C 

IR(KBr) : 2932, 1653, 1558, 1456, 1204, 774cm 1 
1 H - N M R (CDCI 3f tf) : 0.78 (3H, d, J = 8Hz), 0.88 (3H, d, 
J = 8Hz), 1.57-1.88 (8H, m), 2.08 (3H, br), 2.78 (3H, s), 2.50 (1H, dd, 
J = 16Hz, J=16Hz) 7 2.88 (1H, dd, J = 8Hz, J=16Hz), 3.48-3.85 (4H, m), 
4.20 (1H, d, J = 18Hz), 5.00 (1H, d, J=18Hz), 5.48 (1H, d, J = 8Hz), 
6.69-7.55 (10H, m) 

Mass : m/e=530 (M* + 1) 

Example 6(3) 

The following compound was prepared in a similar manner to 
that of Example 3. 
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N-[(3RS)-2;3-dihydro-5-(2-methylpropyl)-l-(2- 
methylcarbonylthiophen-3-yl)methyl-2-oxo-l,4- 
benzodiazcpin-3-yl]-N'-(3-methylphenyl)urea 

mp : 215-218°C 

IR(KBr) : 3347, 2954, 1664, 1646, 1561, 1490, 1448, 1415, 
1384, 1310, 1216, 1165, 772cm 1 

1 H - N M R (DMSO-d 4f <y) : 0.70 (3H, d, J = 8Hz), 0.80 (3H, d, 
J = 8Hz), 1.70-1.80 (1 H, m), 2.18 (3H, s), 2.40 (3H, s), 2.50 (1H, dd, 
J=16Hz, J=16Hz), 2.78 (1H, dd, J = 8Hz, J = 16Hz), 5.10 (1H, d, 
J=18Hz), 5.16 (1H, d, J = 8Hz), 5.40 (1H, d. J=16Hz), 6.68 (1H, d, 
J = 8Hz), 6.85 (1H, d, J = 8Hz), 7.03-7.13 (3H, m), 7.23-7.33 (3H, m), 
7.49 (1H, t, J = 8Hz), 7.71 (1H, d, J = 10Hz), 7.78 (1H, d, J = 6Hz), 8.81 
(1H, s) 

Mass : m/e=502 (M + + 1) 
Example 7 

The following compound was prepared in a similar manner to 
that of Example 4. 

N-[(3RS)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-(2-methylpropyl)-2-oxo-lH-l,4- 

benzodiazepin-3-yl]-N'-(3-tetrazolyphenyl)urea 
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mp : 212-215'C 

IR(KBr) : 3364, 2935, 1659, 1569, 1452, 1385, 1215, 1016, 
761cm 1 

'H-NMR (DMSO-d 6 ,d) : 0.74 (3H, d, J = 8Hz), 0.85 (3H, d, 
J=8Hz), 1.03 (2H, d, J = 6Hz), 1.20-1.82 (8H, m), 2.02 (2H, br), 
2.43 (1H, dd, J = 16Hz, J = 16Hz), 2.95 (1H, dd, J = 8Hz, J = 16Hz), 3.47 
(2H, d , J=18Hz), 3.66 (1H, dd, J = 8Hz, J = 16Hz), 3.83 (1H, dd, J=8Hz, 
J = 16Hz), 4.52 (1H, d, J = 18Hz) ; 4.95 (1H, d, J = 18Hz), 5.18 (1H, d, 
J = 8Hz), 7.27-7.79 (8H, m), 8.05 (1H, s), 9.22 (1H, s) 

Mass : m/e = 584 (M + + 1) 

Example 8(1 ) 

The following compound was prepared in a similar manner to 
that of Example 6(1 ). 

N-[(3RS)-2,3-dihydro-5-methyl-l-(3-methylpyridin-2- 
yl)methyl-2-oxo-l H- 1 ,4-bcnzodiazepin-3-yl]-N '-(3- 
methylphenyl)urea 

mp : 225-229°C 

IR(KBr) : 3323, 1677, 1644, 1611, 1562, 1492, 1449, 1387, 
1312, 1217, 1 165, 776cm 1 

'H-NMR (DMSO-d„, 6) : 1.58 (3H, d, J = 8Hz), 2.26 (3H, s), 



210 



WO 98/15535 



PCT/JP97/03483 



4.27 (1H, d, J = 16Hz), 4.60 (1H, d, J=16Hz), 5.33 (1H, cj f J = 8Hz), 
6.76 ( 1H, s ), 6.78 ( 1H, d, J=8Hz ), 6.99-7.26 (13H, m ), 9.01 (1H, 
s) 

Mass : m/c=427 (M* ) 
Example 8(7.) 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2.3-dihydro-5-methyl-2-oxo-l H-l ,4-benzodiazepin-3-ylJ-N '- 
(3-mcthylphcnyl)urea 

rap : 150-153°C 

IR(KBr) : 3343, 2931, 1959, 1675, 1554, 1206, 1 167cm-' 
'H-NMR (DMSO-d 6 ,<5) : 1.03 (2H, d, J = 6Hz), 1.50-1.70 
(8H,m), 1.98 (1H, br), 2.04 (1H, br), 2.23 (3H, s), 2.40 (3H, s), 3.48 
(1H, br), 3.58-3.69 (2H, m), 4.65 (1H, d, J = 16Hz), 4.90 (1H, d, 
J = 16Hz), 5.10 (1H, d, J = 8Hz), 6.72 (1H, J = 8Hz), 7.07-7.18 (3H. m), 
7.31-7.38 (2H, m), 7.60 (1H, t, J=8Hz), 7.78 (1H, d, J = 8Hz), 8.90 
(1H, s) 

Mass : m/e = 487 (M* + 1) 
Example KH) 
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The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(2-acetylthiophen-3-yl)methyl-2,3-dihydro-5- 

methyl-2-oxo-lH-l,4-benzodiazcpin-3-y]]-N'-( 3 - 
methy]phenyl)urea 

mp : 215-219°C 

IR(KBr) : 3307, 1676, 1554, 1491. 1449, 1415, 1382, 131 1, 
1217, 1165, 770cm L 

1 H - N M R (DMSO-d ft ,S) : 2.23 (3H, s), 2.44 (3H, s), 5.18 (1H, 
d, J = 8Hz), 5.30 (1H, d, J=16Hz), 5.41 (1H, d, J=16Hz), 6.72-6.76 
(2H, m), 7.08-7.37 (9H, m), 7.56 (1H, t, J = 8Hz), 7.79 (1H, d, J = 8Hz), 
7.83 (1H, d, J = 6Hz), 8.91 (1H, s) 

Mass : m/e = 461 (1VT + 1 ) 

Example Q(1) 

The following compound was prepared in a similar manner to 
that of Example 6(1). 

N-[(3RS)-2,3-dihydro-S-(3-mcthy]buty])-l-(3-methylpyridin- 

2-yi)methyI-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 

methylphenyl)urea 
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mp : 151-154'C 

IR(KBr) : 2955, 1644, 1612, 1555, 1492, 1384, 1308, 1206, 
1165, 778, 692cm" 1 

'H-NMR (DMSO-d„,tf ) : 0.74 (3H, q, J = 8Hz), 0.81 (3H, d, 
J = 8Hz), 1.17-1. 50 (3H, m), 2.17 (3H, s), 2.45-2.76 (2H, m), 3.33 (3H, 
s), 4.92 (1H, d, J=16Hz), 5.05 (1H, d, J=18Hz), 5.12 (1H, d, J = 16Hz), 
5.20 (1H, d, J=18Hz), 6.67 (1H, d, J = 8Hz), 7.02-7.27 (5H, m), 
7.46-7.51 (2H. m), 7.66 (1H, d, J = 8Hz), 7.71 (1H, d, J = 8Hz), 8.11 
(1H, d, J = 6Hz), 8.83 (1H, d, J=16Hz) 
Mass : m/e = 484 (M* + 1) 

Example QO) 

The following compound was prepared in a similar manner to 
thai of Example 6(3). 

N-[(3RS)-l-(2-acetylthiophen-3-yl)methyl-2,3-dihydro-5-(3- 

methylbutyl)-2-oxo-lH-l,4-benzodiazepin-3-ylj-N'-(3- 

mcthylphenyl)urea 

mp : 190-195°C 

IR(KBr) : 3329, 2955, 1645, 1551, 1492, 1413, 1383, 1215, 
1165, 774cm' 1 

'H-NMR (CDC1 3 ,<5) : 0.80 (3H, t, J = 8Hz), 0.85 (3H, d, 
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J = 8Hz), 1.20-1.54 (3H, m), 1.68 (2H, s), 2.27 (3H, s), 2.49 (3H, s), 
2.75 (2H, d, J = 10Hz), 5.34 (1H, d, J=18Hz), 5.52 (1H, d, J=8Hz), 
5.65 (1H, d, J=18Hz), 6.80-7.56 (10, m) 
Mass : m/e = 517 (M + + 1) 

Example 10 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(3-azabicycio[3.2.2]non-3-y])carbonylmethyl- 
2,3-dihydro-5-ethyl-2-oxo-l H-l,4-benzodiazepin-3-yl]-N > - 
(3-methyIpheny!)urea 

mp : 115-120°C 

IR(KBr) : 3358, 2963, 2932, 2866 ; 1659, 1630, 1569, 1489, 
1451, 1 265, 1214, 1204, 1016cm 1 

1 H-NMR (CDCl 3f <5) : 1.14 (3H, t, J = 7.2Hz), 1.50-1.80 (8H, 
m), 2.00-2.10 (2H, m), 2.27 (3H, s), 2.73-2.95 (2H, m), 3.40-3.80 
(4H, m), 4.50 (1H, d, J=16.0Hz), 4.87 (1H, d, J=16.0Hz), 5.51 (1H, d, 
J = 7.2Hz), 6.66 (1H, s), 6.80-7.60 (9H, m) 

Example 1 1 

The following compound was prepared in a similar manner to 
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that of Example 2. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
butyl-2,3-dihydro-2-oxo-lH-l ,4-benzodiazepin-3-yl]-N '-(3- 
methylphenyl)urea 

mp : 121-123°C 

IR(KBr) : 3348, 2931, 2864, 1659, 1599, 1555, 1490, 1451, 
1202, 774cm* 1 

l H-NMR (CDC1 3 ,<5) : 0.85 (3H, t, J = 7.6Hz), 1.29 (2H, q, 
J = 7.2Hz), 1.40-1.80 (10H, m), 2.00-2.10 (2H, m), 2.27 (3H, s), 
2.72-2.88 (2H, m), 3.44-3.80 (4H, m), 4.39 (1H, d, J = 16.4Hz), 4.91 
(1H, d, J = 16.4Hz), 5.49 (1H, d, J = 7.2Hz), 6.80-7.57 (10H, m) 

Mass : m/e=530 (M* + 1) 

Example 12(1) 

The following compound was prepared in a similar manner lo 
that of Example 1(1). 

K-f(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
cyclohexyImethyl-2,3-dihydro-2-oxo-l H-l ,4-benzodiazepin- 
3-yl]-N , -(3-methylphenyl)urea 

mp : 164-166°C 
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IR(KBr) : 2916, 2846, 2400, 1678, 1657, 1592, 1556, 1476, 
1444, 1194cm 1 

'H-NMR (DMSO-d 6 ,d) : 0.80-1.20 (4H, m), 1.50-1.80 (15H, 
m), 1.99-2.05 (2H, m), 2.23 (3H, s), 2.50-2.55 (1H, m), 2.95-2.98 
5 (1H, m), 3.43-3.79 (4H, m), 4.64 (1H, d, J = 17Hz), 4.93 (1H, d, 
J=17Hz), 5.20 (1H, d, J = 4.0Hz), 6.73 (1H, d, J = 7.0Hz), 7.07-7.24 
(3H, m), 7.35-7.42 (3H, m), 7.65 (1H, t, J = 8Hz), 7.82 (1H, d, 
J = 7.0Hz), 9.04 (1H, s) 

Mass : m/e = 571 (M* + 1) 

Example 17(7) 

The following compound was prepared in a similar manner to 
that of Example 4. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
cyclohexylmethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin- 
3-yl]-N'-[3-(tetrazol-5-yl)phenyl]urea 

mp : 218-222°C (dec.) 

IR(KBr) : 3370, 3354, 2925, 2862, 1689, 1740, 1630, 1489, 
1450, 1214, 1204cm 1 

'H-NMR (DMSO-d 6 ,(5) : 0.80-1.2 (4H, m), 1.50-1.80 (15H, 
m), 1.90-2.40 (2H, m), 2.40-2.50 (1H, m), 2.80-2.90 (1H, m), 3.50- 
3.80 (4H, m), 4.56 (1H, d, J = 17Hz), 4.95 (1H, d, J=17Hz), 5.14 (1H, 
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d. J = 8.0Hz), 7.29 (1H, d, J = 8.0Hz), 7.36-7.48 (4H, m), 7.56-7.63 
(2H, m), 7.76 (1H, d f J = 8.0Hz), 8.07 (1H, s), 9.20 (1H, s) 
Mass : m/e=623 (M* ) 

5 Example ] ^.j 

N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-l-(2- 

met hoxyphenacy]).9-methyl-2-oxo-lH-l,4-bcnzodiazepin-3-ylJ-N'- 
[3-(tctrazol-5- y l)phenyl]urea was prepared in a similar manner to that 
•0 of Example 5 1 . 

mp : 193. 9-195. 2'C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6l d) : 2.5 (3H, br, .), 3.95 (3H, s), 4.66 
15 (1H, d, J-18.0HZ), 5.40 (1H, d, J=.3Hz), 5.46 (1H, d, J-18.0H.), 
6.9-7.8 (15H. m ,, 7/95 (1H, br, s ), 8.21 (1H, br, S ), 9.35 (1H, br, 

Mass (APCI) : 619 (M* + 1) 

20 Example 12^2 

A mixture of N-[(3RS)-2,3-dihydro-5-(2-Huoro P h e nyl)-l -(2- 
meth ^yphcnacyl)-9- me thyl-2-oxo-lH-l,4-ben2odiazepin-3-y|J-N'. 
f3-(.etra Z ol-5-yl)phenyl]urea (200mg) and IN boron tribromide in 
25 methylene chloride (3.87ml) was stirred at 0'C under nitrogen stream 
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for 4 hours and allowed to stand in a refrigerator overnight. Ethyl 
acetate and water were added to the reaction mixture. The 
separated organic layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
5 to afford a pale brown powder, which was washed with diisopropyl 
ether and collected by filtration to give N-[(3RS)-2,3-dihydro-5-(2- 
fluorophenyl)-l-(2-hydroxyphenacyl)-9-methyl-2-oxo-lH-l,4- 

bcnzodia Z c P in-3-yl].N'.[3-(te,razol-5-yl)phenyl]urea (202. Omg) as a 
crystalline powder. 



10 



15 



mp : 220. 8-225. 0°C 
IR (Nujol, cm 1 ) : 1640 

*H-NMR (DMSO-d fi ,d> ) : 4.67 (1H, d, J-lS.lHz), 5.56 (1H, d, 
J-18.1Hz). 6.7-7.9 (15H, m), 8.22 (1H, br, s), 9.37 (1H, br, s) 
Mass (FAB) : 605 (M* + 1) 

Example n.t 



A mixture of N-[(3RS)-2,3-dihydro-5-(2-fluorophenvl)-l-(2- 
20 hydrox y phenacyl)-9-methyl-2-oxo-lH-l ) 4-benzodiazepin-3-vlj-N'- 
13-(tetrazoI-5-yl)phenylJurea (150mg), triethylamine (75mg) and 
chlorotriphenylmethane (69mg) in a mixture of N,N- 
dimethylformamide and tctrahydrofuran (1:3, 4ml) was stirred 
overnight. Ethyl acetate and a saturated aqueous solution of 
25 sodium bicarbonate were added to the reaction mixture. The 
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separated organic layer was washed with water and brine, and then 
dried over sodium sulfate. The solvent was evaporated in vacuo to 
afford an amorphous mass, which was triturated in diisopropyl ether 
and collected by filtration to afford N-[(3RS)-2,3-dihydro-5-(2- 
f luoro phenyl)- 1- (2 -hydroxy phenacyl)- 9- methyl- 2-oxo-lH- 1,4 - 
benzodiazepin-3-ylJ-N *-{3-[l -(triphenylmethyl)tetrazol-5- 
yl]phenyl}urea (186. Omg, 88.6% yield) as a crystalline powder. 

mp : 132. 1-146. 0°C 

IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,5) : 2.5 (3H, br, s), 4.81 (1H, d. 
J = 18.4Hz), 5.39 (1H, d, J = 8.4Hz) 1 5.68 (1H, d, J=18.0Hz), 6.8-7.8 
(30H, m), 8.08 (1H, br, s) 

Mass (FAB) : 847 (M + + 1) 

Fxamplp 11-4 

N-[(3RS)-l-(2- 

Ethoxycarbonylmethoxyphenyl)earbonylmethyl-2,3-dihydro-5-(2- 
f luoro phenyl) -9- me thy 1-2- oxo- 1 H-l ,4-bcnzodiazepin-3-yl] - N * - { 3 - 
[l-(triphenylmethyl)tctrazol-5-yl]phenyl}urea was prepared in a 
similar manner to that of Preparation 59-3. 

IR (Neat, cm 1 ) : 1700 

'H-NMR (DMSO-d 6; d) : 0.97 (3H, t, J = 7.1Hz), 2.30 (3H, s), 
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3.89 (2H } q, J = 7.1Hz), 4.21 (1H, d, J=16.8Hz) ? 4.68 (1H, d, 

J = 16.8Hz), 5.05 (2H, s), 5.20 (1H, d, J = 8.6Hz), 7.0-7.8 (30H, m) 7 

8.50 (1H, d, J = 8.5Hz) 

Example 1 ^-S 

A mixture of N-[(3RS)-1 -(2-ethoxycabonyIraethoxyphenyl)- 
carbo ny line thy 1-2, 3-dihydro-5-(2-fluorophenyl)-9-methyl- 2-o xo-1 H- 
l,4-benzodiazepin-3-ylJ-N'-{3-[l-(triphenylmethyl)tetrazol-5- 
yl]phenyl}urea (196mg) and IN NaOH in 1 ,2-dimethoxyethane (2ml) 
was stirred at room temperature overnight. 4N-HC1 in ethyl acetate 
(2ml) was added to the reaction mixture and stirred at room 
temperature for three days. Ethyl acetate and water were added to 
the reaction mixture. The separated organic layer was washed with 
water and brine successively, and dried over magnesium sulfate. 
Removal of the solvent in vacuo afforded N- f (3RS)-2,3-dihydro-5- 
(2- fluoro phenyl)-! - (2-car boxy met ho xy phenyl)- carbonylme thy 1-9- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -[3-(tetrazol-5- 
yl)phenyl]urea (66.0mg, 47.4%). 

mp : 109. 6-113. 0°C 

'H-NMR (DMSO-d 6 ,S) : 4.04 (1H, d, J = 17.0Hz), 4.64 (1H, d, 
J=17.0Hz), 5.05 (2H, s), 5.18 (1H, d, J = 8.6Hz), 7.03 (1H, d, 
J = 7.6Hz), 7.2-7.7 (13H, m), 8.46 (1H, d, J = 8.6Hz) 

Mass (FAB) : 662 (M + ) 
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Example 14-1 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmcthyl-2,3-dihydro-5-(2-fluorophcnyl)-9-mcthy1-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N , -(3-hydroxymethy]phenyl)urca 
(190mg) and activated manganese dioxide (1.5g) in acetone (10ml) 
was stirred at room temperature for 4 hours. 

The reaction mixture was filtered. The filtrate and the 
washings were combined and evaporated in vacuo to afford a 
colorless oil, which was triturated in diisopropyl ether and collected 
by filtration to afford N-[ (3 RS)- 1 -(3-azabicyclo [3.2.2 jnon«3« 
yl)carbonylmethyl-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N'-(3-formylphenyl)urea (146mg, 
77.1%) as a crystalline powder. 

mp : 236.8-242. TC 

IR (NujoL cm 1 ) : 1700, 1680, 1635 

'H-NMR (DMSO-d 6 ,d) : 1.4-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.7-4.0 (2H, m), 4.13 (1H, d, J = 16.1Hz), 5.13 (1H, d, 
J=16.1Hz), 5,32 (1H, d, J = 8.3Hz), 7.03 (1H, d, J = 7.6Hz), 7.1-7.4 
(3H, m), 7.4-7.8 (6H, m), 8.0 (1H, br, s), 9.32 (1H, br, s), 9.94 (1H, 
br, s) 

Mass (APCI) : 596 (IVT + 1) 
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Example 14-2 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yI)carbonylmethyI- 
2,3-dihydro-5-(2-fluorophcnyI)-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N , -(3-hydroxyiminomethylphcnyl)urea was 
prepared in a similar manner to that of Example 16(7)-2. 

mp : 196. 0-199. 0°C 

IR (Nujol, cm 1 ) : 3300, 1680, 1640 

l H-NMR (DMSO-d ft ,(5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.6-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J«16.2Hz), 5.31 (1H, d, J = 8.4Hz), 7.0-7.8 (12H, m), 8.05 (1H, s), 
11.18 (1H, s) 

Mass (APCI) : 611 (M* + 1) 

Example 15-1 

N-[(3RS)-l-(2-aminophenacyI)-2,3-dihydro-5-(2- 
fiuo rop he ny I)- 9- mc thy 1-2- oxo-lH - 1,4 -benzodiazepine 3- yl] -N'-[3- 
(tetrazolo-yl)phenyl]urea was prepared in a similar manner to that of 
Example 5 1 . 

mp : 164. 1-186. 2°C(dec.) 
IR (Nujol, cm 1 ) : 1650 

1 H - N M R (DMSO-d 6 ,(5) : 2.5 (3H, br, s), 4.69 (1H, d, 
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J=17.4Hz), 5.41 (lH t d, J = 8.3Hz), 5.69 (1H, d, J=17.4Hz), 6.5-8.2 
(16H, m), 9.37 (1H, br, s) 

Mass (APCI) : 604 (M + + 1) 

Example 1 S-9 

A mixture of N-[(3RS)-l-(2-aminophenacyl)-2,3-dihydro-5- 
(2-fluorophenyl)-9-methyl-2-oxo-lH-l ,4-benzodiazepin-3-yl]- NT- [3- 
(tetrazol-5-yl)phenyl]urea (180mg) and acetic anhydride (2ml) in 
methylene chloride (2mi) was stirred at room temperature for 6 hours. 
The reaction mixture was evaporated in vacuo to afford a residue, 
which was triturated in diisopropyl ether and collected by filtration to 
give N-[(3RS)-l-(2-(N,N-diacetylamino)phenacyl)-2,3-dihydro-5-(2- 
fluorophenyl)-9-methy]-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -[3. 
(tetrazo]-5-yl)phenyl]urea (125. Omg, 61.0% yield) as a crystalline 
powder. 

mp : 192. 0-216. 6°C (dec.) 
IR (Nujol, cm' 1 ) : 1670, 1645 

'H-NMR (DMSO-d 6 ,5) : 1.91 (6H, s), 2.49 (3H, s), 4.75 (1H, 
d, J=17.8Hz), 5.44 (1H, d, J = 8.3Hz), 5.85 (1H, d, J=17.8Hz), 7.0-7.8 
(13H, m), 8.0-8.4 (3H, m), 9.37(1H, br, s) 

Mass (FAB) : 688 (M + + 1) 

Example 1 6(1 ) 
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N-[(3RS)-l-(3-AzabicycIo[3.2.2]non-3-yl)carbonylmethyl- 

2.3-dihydro-5-(2-fluorophenyl)-9-methyl-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-bromophenyl)urea was prepared in a similar manner to that 
of Example 59. 



mp : >250°C 

IR (Nujol, cm ') : 1690, 1630 

'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.4 (2H, m), 3.4-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J = 8.4Hz), 7.0-7.9 (11H, m), 9.22 (1H, br, s) 

Mass (APCI) : 648, 646 



Example 1fi(7) 



N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonyImethyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-chlorophenyl)urea was prepared in a 
similar manner to that of Example 59. 



mp : >250°C 

IR (Nujol, cm 1 ) : 1680, 1630 

'H-NMR (DMSO-d 6 ,d>) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.5-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J = 16.2Hz ), 5.31 ( 1H, d, J = 8.3Hz ), 6.9-7.8 (11H, m ). 9.24 (1H, 
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Mass (APCI) : 602 (M + + 1) 
Example 1 6(3) 

N-f(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyI)-2,3-dihydro-9-methy 1-2 -o xo-1 H-l ,4-benzo diazepin- 
3-yl]-N'-(3-methoxyphenyl)urca was prepared in a similar manner to 
that of Example 59. 

mp : 240. 9-243. 1°C 

IR (Nujol, cm' 1 ) : 1680, 1640 

l H-NMR (DMSO-d 6> 5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.1 (1H, m), 3.1-3.3 (1H, m), 3.5-4.0 (2H, m), 3.69 (3H, s), 4.12 (1H, 
d, J=16.2Hz), 5.13 (1H, d, J = 16.1Hz), 5.32 (1H, d, J = 8.5Hz), 6.50 
( 1H, d, J = 7.8Hz ), 6.7-7.0 (1H, m), 7.0-7.8 (10H, m), 9.04 (1 H, br, 
s) 

Mass (APCI) : 598 (M + + 1) 
Example 1 fi(4) 

N-[(3RS)-(3-Azabicyclo[3.2.2]non-3-yi)carbonylmethy]-2,3- 
dihydro-5-(2-fluorophcnyl)-9-mcthy]-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N '-[3-(tctrazo]-5-yl)melhylphenyI]urea was prepared in a similar 
manner to that of Example 51. 
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mp : 153. 8-167. 7°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,d>) : 1.4-2.1 (10H, m), 2.44 (3H, s), 2.9- 
4.0 (4H, m), 4.12 (1H, d, J=16.2Hz), 4.22 (2H, br, s), 2.12 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J = 8.4Hz), 6.8-7.8 (12H, m), 8.0-8.2 (1H. m), 
9.05 (1H, br, s) 

Mass (APCI) : 650 (M* + 1) 

F.x.imple 1 ftrS) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yI]-N'-(3-mcthylthiophenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 234. 2-236. 6°C 

IR (Nujol, cm" 1 ) : 1700, 1675, 1630 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.42 (3H, s), 2.44 
(3H, s), 2.9-3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, J = 16.2Hz), 
5.13 (1H, d, J = 16.2Hz), 5.32 (1H, d, J = 8.4Hz), 6.7-6.9 (1H, m), 
6.9-7.1 ( 2H, m ), 7.1-7.4 ( 4H, m ), 7.4-7.8 ( 4H, m ), 9.08 (1H, br, . 
s) 

Mass (APCI) : 614 (NT + 1) 
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Example L6j£) 



N-((3RS)-l-(3-Azabicyclo[3.2.2]non-3-y])carbonylmethyl- 
2.3-dihydro-5-(2-Iluorophenyl)-9-methyl-lH-l ) 4-benzodiazepin-3- 
5 yl]-N--(3-methylphenyl)urca was prepared in a similar manner lo that 
of Example 59. 



mp : 246. 2-247. 2°C 

IR (Nujol, cm 1 ) : 1700, 1680, 1635 

'H-NMR (DMSO-d„,<5) : 1.3-2.2 (10H. m), 2.23 (3H, s), 2.44 
(3H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 
5.12 (1H, d, J = 16.2Hz), 5.32 (1H, d, J = 8.5Hz), 6.73(1H, d, J = 6.6Hz), 
7.0-7.8 (11H. m), 8.94 (1H, br, s) 

Mass (APCI) : 582 (M* + 1) 



Example 1^(7)-1 



N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-9-methyl-5-(2-fluorophenyl)-2-oxo-lH-l,4- 
benzodiaze P in-3-ylJ-N'-(3-acetylphcnyl)urea was prepared in a 
similar manner to that of Example 59. 



mp : >250°C 

IR (Nujol, cm 1 ) : 1700, 1680, 1640 

'H-NMR (DMSO-d 6 ,d) : 1.4-2.2 (10H, m), 2.44 (3H, s), 2.53 
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(«••). 2.»-3. 3 (2H, ra) . 3.7.4., (2H , m) , 4 „ (1H _ dij _ j6 _ 
*•» PH. d, I....2H,, 5 . 33 (lH, d , J=8 . 4 „ z) , 7 ,, 3(IH d J=? 6H 
'■2-7.9 (,0H, n,, ..01 <i H , br. s), 9.26 (,„. br, ., 
Mass (APC1) . 610 (HC + 1) 

5 

Esnmpl. ia f7) - 

A mixture of N-[(3RS)-1 -(3-azabicycIo [3.2.2 Jnon-3- 
yl >""'°">"-^y'-',3.a il „ dr „.9. m e lhy , 5 . (2 . flllor()phcnyl) _ ? _ oi[o 
'» 1H-I.4. k «„„ d .«.pl..». J rl,.K..(,...., ylpfc ., yl) . r ., (2nmg) 

^™«T1»I..-Mn,.»l.„d. „2«. g) . , r ie,h y ,« ml „ e (180mg) in 
...r.M„ fllr .. (4B1) was s „. rr£d a , foom iemperaiu ^ 

E'hyl acelate and IN aqueous hydrochloric acid solution were added 

to the reaction mixture. The seoani.Hr, • , 

separated organ.c layer was washed 

w«. hINa ,unnus hydroohlorin acid, wic .. sa.ura.ed aoueous sodiur. 

>■«.*«.... and hrinc succe S si V e,y and ,hc„ dried over m a g „ cslum 

■■"■««• The solven, .as evaporarcd ,„ „ acuo , 0 N . [(3RS) 

l-(3-a 2 ,hicycl„[3.2. 2 ,„„ n .3. y , )t . arb0 „ yll]lelhyl ., 3 d . hydr(> ^ 

-^ l -5.(2. f ,uo,ophe„y 1) -2.oa„-,H. 1 ,4. bc „ Mdia2cpin . 3 . yI| . N .. (3 

» »-».*™.yi-i....b y .,p h .. y „.„. (2 3 5 0mg) as , crys , a]|inc powd£( 

mp : 199. 1-207. 8°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d ( ,<5) : 1.3-2.2 (10H, m), 2.11 (3H, s ) 2 44 
* PH, 4). 2.8.3.4 ( 2„, „, 3,-4.0 (2H. «.» ,1H. d. ,.,«.,„,,. 
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5.13 (1H, d. J=16.3Hz), 5.33 (1H, d, J = 8.4Hz), 7.02 (1H, d, J = 7.6Hz), 
7.2-7.8 (11H, m), 9.10 (1H, br, s), 11.14 (1H, br, s) 
Mass (APCI) : 625 (M* + 1) 

Example 16/K;> 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyl)-9-methyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazcpin- 
3-yl]-N'-[3-(letrazol-5-yl)phenyl]urea was prepared in a similar 
manner to that of Example 51. 

mp : 182. 2-190. 9°C 

'H-NMR (DMSO-d 6 ,d) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J = 16.3Hz), 5.14 (1H, d, 
J = 16.3Hz), 5.35 (1H, d, J = 8.3Hz), 6.9-7.1 (2H. m), 7.2-7.4 (3H, m), 
7.4-7.8 ( 5H. m ), 8.0-8.2 ( 1H, m ), 8.20 ( 1H, br, s ), 9.30 ( 1H, br, 
s) 

Mass (APCI) : 636 (M* + 1) 
F.xamplp 1 «S/;QN-1 

N-[(3RS)-1-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyl)-9-methy]-2,3-dihydro-2-oxo-l H-l ,4-benzodiazcpin- 
3-yl]-N'-(3-tert-butoxycarbonylphenyl)urea was prepared in a similar 
manner to that of Example 51. 
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mp : 230. 4-232. 2°C 

IR (Nujol, cm 1 ) : 1720, 1680 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 1.52 
(9H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 
5.13 (1H, d, J = 16.2Hz), 5.32 (1H, d, J = 8.4Hz), 7.03 (1H, d, J = 7.5Hz). 
7.2-7.8 (HH, m), 7.95 (1H, br, s), 9.52 (1H, br, s) 

Mass (APCI) : 668 (M* + 1) 

Example? Ifi(Q)-? 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyl)-9-methy 1-2,3 -dihydro-2-oxo- 1 H-l,4-benzo diazepin- 
3-yI]-N'-(3-carboxyphcnyl)urea was prepared in a similar manner to 
that of Example 18(3)-2. 

mp : 197. 1-204. 2°C 

'H-NMR (DMSO-d^tS) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 

3.4 (2H, m), 3.8-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 5.13 (1H, d, 

J = 16.2Hz), 5.32 (1H, d, J = 8.3Hz), 7.0-7.1 (1H, m), 7.2-7.8 (10H, m), 

8.05 (1H, br, s), 9.24 (1H, br, s) 

Example 17(1) 

N-f(3RS)-5-Cyclohexyl-2,3-dihydro-l,9-dimelhyl-2-oxo-lH- 
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l,4-benzodiazcpin-3-yJJ -N'-[3-(tetrazol-5-yl)phenyl]urea was 
prepared in a similar manner to that of Example 51. 



mp : 198. 9-200. 7°C 
IR (Nujol, cm' 1 ) : 1655 

'H-NMR (DMSO-d 6 ,tf ) : 0.8-2.0 (10H, m), 2.3-2.5 (3H, br, 
2-9-3.1 (IH, m). 3.09 (3H, s), 5.12 (IH, d, J = 8.4Hz), 7.3-7.7 (7H, , 
8.18 (IH, br, s), 9.31(1H, br, s) 

Mass (APCI) : 473 (JVT + l) 



N-[(3RS)-5-Cyclohexyl-2.3-dihydro-l,9-dime t hyl-2-oxo-lH- 
l,4-benzodiazepin-3-yl] -N'-(3-methylphcnyl)urca was prepared in a 
similar manner to that of Example 59. 



mp : 196.4-1 97. 5°C 

IR (Nujol, cm 1 ) : 1685, 1640, 1610 

'H-NMR (DMSO-d 6 ,tf) : 0.8-2.0 (10H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.04 (IH, m), 3.07 (3H, s), 5.08 (IH, d, J = 8.3Hz), 6.73 (IH, 
m), 7.0-7.6 (7H, m), 8.91 (IH, br, s) 

Mass (APCI) : 419 (M* + 1) 



Example 
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N-f(3RS)-l-(2-Methylphenac y l)-9. m ethy]-5-(2-fl U oropheny]). 
2,3-dihydro-2-oxo-lH-l,4-benzodia Z epin-3-yl]-N'-(3- 
— hylphen yl )urea was prepared in a similar manner to that of 
Example 59. 

5 

mp : 190. 2-196. 2°C 

IR (Nujol, cm" 1 ) : 1680, 1635 

'H-NMR (DMSO-d..*, : 2.24 <3H, „. 2.27 (3H, .,. 2.46 <3H 
O.^0 (1 H. d . J=17 .5Hz).5.37 (1H , d , J = 8 . 6Hz) , 5 . 45(]H , 
» '-».SH, ), 6.73 ( ,„, d , J = 6 . 6 „ 2 7.0-8.0 ,„„, m ), 8 . 96 (,„ br 
s) 

Mass (APCI) : 549 (M~ + 1) 



Exam p | f ]g(Oj 



15 



N-[(3RS).,. < 2.Me,h yl phe„acy l ,.5.(2. fl uo,ophe„ y ,). 9 . me , hy| . 
2 - 3 - dtt ""-»-«-IH.I.4.b. TO dl„., ta .3. y „.M-.| 3 . (lelr .„,. J . 

y0phe„ ylJurea ... preparcd , s . m . lar ^ Bf u 
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mp : 215. 8-220. 3°C 

IR (Nujol, cm 1 ) : 1670, 1635 

'H-NMR (DMSO-d s ,tf) : 2.28 (3H, ,). 2.49 (3H, s), 4.72 (1H 
i-17.SH,), 5.41 (1H, d, J = 8 .3H Z ), 5.47 (1H , d, J=17 .5H 2 ), 7.0-8 0 
* (15H, m), 8.21 (lH.br, S ), 9.33 (IH.br,.) 
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Mass (APCI) : 603 (lVT + 1) 
Example 1KM)-1 

N-[(3RS).2,3-dihydro-5-(2-fluorophcnyl)-9-melhy]-l-(2- 
methyl-phcnacyl).2-oxo-lH-l,4-henzodiazepin-3-y]J-N , -[3-(tcrt- 
butoxycarbonyl)-phenyI]urea was prepared in a similar manner to that 
of Example 5 1. 

IR (Nujol, cm' 1 ) : 1710, 1660 

l H-NMR (CDC1 3 ,<5) : 1.56 (9H, s), 2.31 (3H, s), 2.45 (3H, s), 
4.38 (1H, d, J = 17.2Hz), 5.58 (1H, d, J=17.2Hz), 5.73 (1H, d, 
J = 8.3Hz) ; 6.8-8.1 (15H, m) 

Mass (APCI) : 635 (NT + 1) 

Example 

A mixture of N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-9- 
methy]-l-(2-methylphcnacyl)-2-oxo-l H-l ,4-benzodiazepin-3-yl]-N 
(3-tert-butoxycarbonylphenyl)urea (170mg) and trifluoroacetic acid 
(1.0ml) in methylene chloride (2.0ml) was stirred at 0°C for 2 hours. 
The reaction mixture was evaporated in vacuo to give a residue, 
which was washed with diisopropyl ether to afford N- [(3RS)-2,3- 
dihydro-5-(2-fIuorophenyl)-9-methyI-l-(2-methylphenacyl)-2-oxo- 
1 H- 1, 4 -benzodiazepin-3-yl]-N'-(3-carboxy phenyl) urea 
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(152.0mg,98.0%) as a crystalline powder. 

mp : 168. 1-176. 3°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d., tf , : 2.27 (3H, .), 2.48 (3H, s). 4.70 (1H, 
0. J-17.SHz). 5.38 (1H, d, J = 8.4Hz), 5.46 (IH, d. J-17.5H,), 7.0-7.8 
(14H, m), 7.8-7.9 (IH, m ), 8.05 (IH, br, s ), 9.24 (1H, br, s) 

Mass (FAB) : 579 (M* + 1) 

Examplr Ug± 

N-[(3RS)-l- ( 3-Azabic y c,of3.2.2 J non-3- yi )carbon y l m cth y ,- 
2,3-dih y dro-9-eth y l-5-(2-fluoro P hen y l)-2-oxo-lH-1.4- 
benzodiaze pi n-3- yI] -N'-(3- mc ,h y , P hen y ,)urea was prepared in a 
similar manner to that of Example 59. 

m P : 162. 8-168. 1"C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d.,*) : 1.23 (3H, ,. j- 7 .4Hz), 1.3-2 2 (10H 
br),2.78 ( 2H , q> J=7 .4Hz), 2.9-3.5 (2H, »>. 3.7-4.0 (2H. m), 4 03 ' 
(1H, d. J--16.2HZ), 5.19 (1H, d, J= l 6 . 2Hz)! 5 .3, (,„, d , J=8 . 5Hz) 
6.73(1H, d, J = 6.7Hz), 6.9-7.8 (1 IH, m), 8.94 (1H, br, s) 
Mass (APCI) : 596 (M* + 1) 
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Example 10(7) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmelhyl- 
2,3-dihydro-9-ethyl-5-(2-fluorophenyl)-2-oxo-lH-1.4- 
benzodiazepin-3-yl]-N'-[3-(letrazol-5-yl)phenyl]urea was prepared 
in a similar manner to that of Example 51. 

mp : 226. 4-231. 6°C 

Mass(APCI) : 650 (M* + 1) 

IR (Nujol, cm ') : 1680, 1630 
'H-NMR (DMSO-d 6 ,d) : 1.24 (3H, t, J = 7.4Hz), 1.3-2.2 (10H, 
br), 2.79 (2H, q, J = 7.4Hz), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.04 
(1H, d, J = 16.4Hz), 5.21 (1H, d, J=16.4Hz), 5.34 (1H, d, J = 8.3Hz), 
7.03(1H, d, J = 7.6Hz), 7.2-7.8 (11H, m), 8.20 (1H, br, s), 9.31 (1H, br, 
s) 

Example 70(1 ) 

N-f(3RS)-l-(3-azabicyclo(3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-isopropyl-2-oxo-l H-1,4- 
benzodiazepin-3-yl]-N'-[3-(tetrazol-5-y))phenyl]urea was prepared 
in a similar manner (o that of Example 51. 

mp : 212. 2-222. 1 °C 
IR (Nujol, cm 1 ) : 1650 
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'H-NMR (DMSO-d 6) d) : 1.12 (3H, d, J=6.5Hz), 1.41 (3H, d, 
J = 6.6Hz), 1.3-2.2 (10H, m), 2.9-4.0 (6H, m), 5.32 (1H, d, J=17.9Hz), 
5.34 (1H, d, J = 8.2Hz), 6.9-7.1 (1H, m), 7.1-7.8 (11H, m), 8.19 (1H, 
br, s), 9.31 (1H, br, s) 

Mass (APCI) : 664 (\T + 1) 

Ezampls ™P) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluorophcnyl)-9-isopropyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylpheny])urea was prepared in a 
similar manner lo that of Example 59. 

mp : 183. 3-186. 8°C 
IR (Nujol, cm 1 ) : 1655 

'H-NMR (DMSO-d 6 ,d) : 1.11 (3H, d, J=6.5Hz), 1.40 (3H, d, 
J = 6.7Hz), 1.4-2.2 (10H, m), 2.8-3.4 (3H, m), 3.6-4.0 (3H, m), 5.30 
(1H, d, J=14.9Hz), 5.31 (1H, d, J=8.6Hz), 6.74 (1H, d, J = 6.5Hz), 
6.9-7.8 (HH, m), 8.92 (1H, br, s) 

Mass (APCI) : 610 (M~ + 1) 

Example ->].] 

N-f(3RS)-l-(2-Acetoxyethyl)-5-cyclohcxyl-2,3-dihydro-9- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(tetrazol-5- 
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yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 

mp : 165. 2-168. 4°C 

IR (Nujol, cm 1 ) : 1745, 1660 

l H-NMR (DMSO-d 6 ,tf) : 1.0-2.0 (10H, m), 1.79 (3H, s), 2.34 
(3H, s), 3.00 (1H, m), 3.3-3.6 (1H, m), 3.7-3.9 (2H, m), 4.4-4.6 (1H, 
m), 5.06 (1H, d, J = 8.3Hz), 7.3-7.7 (7H ? m), 8.16 (1H, br, s), 9.27 (1H, 
br, s) 

Mass (APCI) : 545 (NT + 1) 
Example ?1 -7 

N- [(3 RS)-5-CycIohexy 1-2,3 -dihydro-1- (2-hydroxy ethyls- 
met hyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N '-[3 -( tetrazol-5- 
yl)phenyl]urea was prepared in a similar manner to that of Preparation 
59-4. 

mp : 223. 5-224. 2°C 

IR (Nujol, cm 1 ) : 1640 

l H-NMR (DMSO-d 6 ,(5) : 0.9-2.0 (10H, m), 2.34 (3H, s), 2.9- 
3.6 (4H, m), 4.2-4.4 (1H, m), 5.02 (1H, d, J = 8.2Hz), 7.3-7.7 (7H, m) f 
8.17 (1H, s), 9.29 (1H, br, s) 

Mass (APCI) : 503 (M* + 1) 
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Example 9-7(1 ) 

Potassium salt of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yi)carbonylmethyl-2,3-dihydro-5-(2-Huorophenyl)-9-methyl-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N'-[3-(l-sulfoethyl)phenyl]urea was 
prepared in a similar manner to that of Example 22(3). 

mp : 247. 2-255. 6°C 

IR (Nujol, cnV') : 1650, 1615 

'H-NMR (DMSO-d„(5) : 1.2-2.2 (10H, m), 1.43 (3H, d, 
J=7.1Hz), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.58 (1H, d, J = 6.6Hz), 
3.6-4.0 (2H, br, m), 4.11 (1H, d, J = 16.2Hz), 5.14 (1H, d, J = 16.2Hz), 
5.32 (1H, d, J = 8.6Hz), 6.8-7.0 (1H, br), 7.0-7.2 (2H, m), 7.2-7.8 
(10H, m), 8.99 (1H, m) 

Mass (FAB) : 714 (M + + 1) 

Example 7~?(7,) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluorophenyl)-9-mcthyl-2-oxo-lH-l,4- 
benzodiazepin-3-ylj-N , -(3-hydroxymethylphenyl)urea was prepared 
in a similar manner to that of Example 22(3). 

mp : 188. 2-202. 2°C 

IR (Nujol, cm 1 ) : 3320, 1640 
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'H-NMR (DMSO-d 6 ,(S) : 1.2-2.0 (10H, m), 2.26 (3H, s), 2.7- 
3.2 (2H, m), 3.7-3.9 (2H, m), 4.04 (1H, d, J = 17.8Hz), 4.25 (1H, d, 
J = 5.7Hz), 4.8-5.1 (3H, m), 5.14 (1H, d, J = 8.5Hz), 6.6-6.8 (1H, m), 
6.8-6.9 (1H, m), 6.9-7.6 (10H, ra), 8.82 (1H, br, s) 

Mass (APCI) : 598 (NT + 1) 

Example 7.7Q) 

A mixture of (3RS)-l-[(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethylJ-2,3-dihydro-5-(2-fluorophenyl)-3-(imidazol-l- 
yl)carbonyl amino- 9 -methyl - 1 H-l,4-bcnzodiazepin-2-one (250 mg), 3- 
aminophenol (55mg) and t riethylamine (93mg) in N, N- 
dimethylformamide (1ml) was stirred at 100 °C for 1 hour. After 
the reaction mixture was allowed to cool to room temperature, ethyl 
acetate and IN aqueous hydrochloric acid were added thereto. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water, saturated aqueous sodium bicarbonate and brine 
successively, and then dried over magnesium sulfate. The solvent 
was evaporated in vacuo to give a colorless paste, which was washed 
with diisopropyl ether and collected by filtration to afford N- 
[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmcthyl-2,3-dihydro- 
9-methyl-5-(2-fluorophenyl)-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'- 
(3-hydroxyphenyl)urea (184. Omg, 68.5% yield) as a crystalline. 

mp : 192. 8-203. 9°C 
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IR (Nujol, cm 1 ) : 3300, 1650 

'H-NMR (DMSO-d 6 ,d) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, 16.2Hz), 5.13 (1H, d, 
1 = 16. 2Hz), 5.30 (1H, d, J = 8.5Hz), 6.2-6.4 (1H, m), 6.7-7.7 (10H, m), 
9.24 (1H, m) 

Mass (APCI) : 584 (M* + 1) 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-5- 
cyclohcxyl-2,3-dihydro-3-(indol-2-y])carbonyla m ino-9-methyl-lH- 
l,4-bcnzodiazepin-2-one was prepared in a similar manner to lhai of 
Preparation 59-5. 

mp : 206. 2-212. 2°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 ,<S) : 1.0-2.2 (10H, m), 2.40 (3H, s), 2.8- 
3.4 (2H, m), 2.5-4.0 (2H, m), 4.02 (1H, d, J=16.0Hz), 5.02 (1H. d, 
1 = 16. 1Hz), 5.46 (1H, d, 8.1Hz), 7.0-7.8 (8H, m), 9.20 (1H, d, 
1 = 8. 1Hz) 

Mass (FAB) : 580 (M* + 1) 

Example 9^(7) 

N-f(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
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cyclohexyl^.S-dihydro^-mchyl-a-oxo-lH-l.^-benzodiazepin-S-y,]- 
N'-[3-(,e, r azol-5- y ,)p henyl]urea was prcpared jn , ^.^ ^ 

that of Example 51. 

5 mp : 186. 2-197. 6°C 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d ft ,d) : 0.9-2.2 (20H, n)> 2.38 (4H, m) , 
2-8-4.0 (4 H> m), 4.04 (1H, d, J = 16.0Hz), 4.98 (1H, d, J=16.0Hz) 
5.02 (1H, d . J = 8 . 2H2) . 6 . 94 (1H , d , J=9 . 1Hz)> y 3 . 7 8 (5H> ^ 8i 
10 8-3 (2H, m), 9 .25 (1H, br, s) 

Mass (FAB) : 624 (M' + 1) 

Exnmplr 2JLO) 



15 



N -^ 3RS )-l-(3-azabicyclof3.2.2]n 0 n-3- yI )carbon y J m e«hyl-5- 

cyclohcx y ,-9- m c,h y l-2-oxo-2,3-dih y d r o-lH-M- b en Z od ia , epin .3- yl] . 
N'-(3- m e,hylp henyl)urea was oh|ajned a sjmjiar manncr ^ ^ ^ 

Example 59. 



20 



mp : 212-214°C 

IR (Nujol, cm-) : 3390, 3275, 1705, 1688, 1634 
'H-NMR (DMSO-d..* ) : 1.05-2.! (20H, m ), 2.22 (3H s) 2 37 
(3H, s), 2.90 (1H, m), 3.05-3.35 (2H, m), 3.65-3.87 (2H, m) , 4 . 49 
(2H, d, d, J= 16.2H 2 , J = l87Hz), 5.08 (1H, d, J = 8.4Hz). 6.69-7.57 
25 (8H, m), 8.85 (1H, s) 



241 



WO 98/15535 

PCT/JP97/03483 



APCI-MS(e/z) : 570 (M* + 1) 
Example 



5 



N-f(3RS)-5-CycIohexyJ-9-methyl-2 > 3-dihydro-l-(2- 

nelh y | P , > e »»cyl)-2-oxo.lH.i;4.benzodi.zepin.3.yl J .N'. [ 3.(te.r.zo]. 
5-yl)phenyl]urea was prepared in a similar manner ,o that of Example 



10 mp : 165. 0-176. 6°C 

IR (Nujol, cm ') : 1660, 1635 

'H-NMR (DMSO-d 6 ,<5) : 1.0-2.2 (10H, m), 2.32 (3H, s), 2.41 
(3H, s), 2.9-3.2 (1H, m), 4.58 (1H, d, J=17.3Hz), 5.18 (1H, d. 
J=8.4Hz), 5.33 (1H , d, J«17.3Hz), 6.9-7.0 (1H, m), 7.2-7.7 (9H, m), 
" 7.7-7.9 (1H, m), 8.0-8.2 (2H, m), 9.22 (1H, br, s) 
Mass (FAB) : 591 (M* + 1) 

Exnm r l r 



20 



(3RS)-5-Cyc]ohexyl-2,3-dihydro-3-(indoI-2- 
yi)carbony]amino-9-methyl-l-(2-methylphenacyl ) -lH-l ( 4- 
benzodiaze P i„-2-o„e was prepared in a similar manner to that of 
Preparation 59-5. 



25 mp : 126. 7-145. 2°C 
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IR (Nujol, cm' 1 ) : 1640 

l H-NMR (DMSO-d 6 ,(5) : 1.0-2.3 (10H, m), 2.32 (3H, s), 2.43 
(3H, s), 3.05 (1H, m), 4.58 (1H, d, J = 17.4Hz), 5.37 (1H, d, 
J = 17.3Hz), 5.52 (1H, d, J = 8.1Hz), 7.0-8.1 (12H, m), 9.2-9.3 (1H, m) 

Mass (APCI) : 547 (M~ + 1) 

Example 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)- 
carbony]methy]-5-acetoxymcthyI-9-methyl"2,3-dihydro-2-oxo-lH- 
l ? 4-benzodiazepin-3-yI]-N'-(3-methylphcnyl)urca (208mg) and 15% 
aqueous solution of sodium thiomethoxide in N,N-dimethylformamide 
was stirred at room temperature Tor 8 hours. Ethyl acetate and 
water were added to the reaction mixture. The separated organic 
layer was washed with water and brine, and then dried over 
magnesium sulfate. The solvent was evaporated in vacuo to afford a 
paste (214mg) ) which was washed with diisopropyl ether and 
collected by filtration to give N- [(3RS)- 1 -(3-azabicyclo [3.2.2 Jnon- 
3-yl)carbo nylmethy 1-5 -hydroxy met hyl-9- me thy 1-2,3- dihydro- 2-o xo - 
lH-l,4-benzodiazepin-3-yl]-N , -(3-mcthyphenyi)urea (127mg, 
66.0%yield) as a crystalline powder. 

mp : 151. 7-153. 2°C 

IR (Nujol, cm' 1 ) : 1640 

l H-NMR (DMSO-d fl ,c5) : 1.3-2.2 (10H, m), 2.22 (3H, s), 2.48 
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(3H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.01 (1H, d, J = 16.3Hz), 
4.5-4.6 (2H ? m), 5.11 (1H, d, J = 16.3Hz), 5.23 (1H, d, J = 8.5Hz), 6.72 
(1H, d, J = 6.5Hz), 7.0-7.2 (3H, m), 7.2-7.7 (4H, m), 8.90 (1H, br, s) 
Mass (APCI) : 518 (IvT + 1) 

Example 

To a mixture of N-[(3RS)- l-(3-azabtcyclo[3 .2.2]non-3- 

yI)carbonylmethyi-5-hydroxymethyl-9-methyl-2-oxo-2,3-dihydro-lH- 
l,4-benzodiazepin-3-y)]-N , -(3-mcthylphenyl)urea (147mg) and 
diisopropylethylamine (55.1mg) in methylene chloride (2ml) was 
added dropwise a solution of met hanesulfony 1 chloride (48.7mg) in 
methylene chloride (1ml) under stirring and cooling at 0-5°C in an 
ice-bath. The mixture was stirred for 1.5 hours under the same 
conditions. The reaction mixture was evaporated in vacuo to afford 
a residue, which was dissolved in tet rahydrofuran (2ml) and cooled in 
an ice-bath. To the solution prepared above was added 15% 
aqueous solution of sodium methylm ercaptidc (0.5g). The mixture 
was stirred under cooling for 0.5 hour and at ambient temperature for 
2 hours. The reaction mixture was evaporated in vacuo to afford a 
residue, which was dissolved in ethyl acetate and washed with water 
twice. The separated organic layer was dried over magnesium 
sulfate and evaporated in vacuo to afford an amorphous mass, which 
was subjected to preparative thin-layer chromatography on silica gel 
developing with a mixture of chloroform and methanol (10:1) to give 
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N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmcthyl-5- 
methylthiomethyl-9-methyl-2-oxo-2,3-dihydro-lH-l,4- 
bcnzodiazepin-3-yl]-N , -(3-methyphenyl)urea as an amorphous mass. 
This was triturated in diisopropyl ether and collected by filtration to 
give a crystalline powder (71.9mg, 41.7% yield). 

mp : 172-175. 5°C(dec.) 

'H-NMR (CDCl 3> tf ) : 1.45-2.1 (10H, m), 2.20 (3H, s), 2.29 
(3H, s), 2.38 (3H, s), 3.25-3.55 (4H, m), 3.7-3.95 (3H, m), 5.03 (1H, 
d, J=15.8Hz), 5.54 (1H, d, J = 8.2Hz) ; 6.7-7.8 (9H, m) 

APCI-MS(m/z) : 548 (IvT+l) 

Example 2£ 

N-[(S)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethy!-2,3- 
dihydro-5-(2-fluorophcnyl)-9-methyN2-oxo-lH-l,4-benzodiazcpin-3- 
yl]-N'-[3-(tetrazol-5-yl)phenyl]urca was prepared in a similar manner 
to that of Example 51 . 

mp : 210. 3-213. 4°C 

30 4 

[a] D = + 6.6 0 (C=0.50, EtOH) 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 6 ,S) : 1.4-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.4-4.0 (2H, m), 4.14 (1H. d, J=16.2Hz), 5.14 (1H, d, 
J = 10.2Hz), 5.35 (1H, d, J = 8.3Hz), 6.8-7.8 (12H, m), 8.21 (1H, hr, s). 
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9.31 (1H, br, s) 

Mass (APCI) : 636 (M* + 1) 

Example 77 

N-[(R)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-[3-(tetrazo]-5-yl)phenyl]urea was prepared in a similar manner 
to that of Example 51 . 

mp : 209. 9-215. 2°C 

30.4 

[a) D =-10.96 ° (C=0.52, EtOH) 
IR (Nujol, cm 1 ) : 1650, 1620 

'H-NMR (DMSO-d 6 ,£) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.8- 
4.0 (4H. m), 4.14 (1H, d, 16.3Hz), 5.14 (1H, d, 16.3Hz), 5.35 (1H, d, 
8.3Hz), 7.03 (1H, d, 7.5Hz), 7.2-7.8 (11H, m), 8.21 (1H, br, s), 9.32 
(1H, br, s) 

Mass (APCI) : 636 (M* + 1) 

Example 7R 

N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-9- methyl- 1 - 
(pyridin-2-yl)methyl-2-oxo-lH-l,4-benzodiazepin-3-yl)- N'-[3- 
(telrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 5 1 . 
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mp : 173. 9-182. 0°C 

IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6) <5) : 4.59 (1H, d, J = 15.3Hz), 5.35 (1H, 
d, J = 8,3Hz), 5.49 (1H, d, J = 15.3Hz), 6.9-7.8 (13H, m), 7.95 (1H, 
br, s), 8.0-8.3 (2H, m), 9.33 (1H, br, s) 

Mass (FAB) : 562 (M* + 1) 

Example 2.9- 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-9- 
chloro-2,3-dihydro-5-(2-fluorophenyl)-2-oxo-lH-l,4-bcnzodiazepin- 
3-yl] -N'-[3-(tetrazo]-5-yl)phenyl]urea was prepared in a similar 
manner to thai of Example 51. 

mp : 172. 0-180. 5°C 

IR (Nujol, cm' 1 ) : 1650 

'H-NMR (DMSO-d 6 ,f5) : 1.4-2.2 (10H, m), 2.9-3.1 (1H, m), 
3.1-3.5 (1H, m), 3.6-4.0 (2H, m), 4.41 (1H, d, J = 16.4Hz), 5.22 (1H, d, 
J = 16.8Hz), 5.38 (1H, d, J = R.3Hz), 6.93 (1H, d, J = 9.2Hz), 7.2-8.3 
(11H, m), 9.30 (1H, br, s) 

Mass (APCI) : 657 (M* + 1) 

Exnmple 30 
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N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyI-l-tert- 
butylcarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-y]] -N'-[3- 
(letrazol-5-yl)phenyl]urea was prepared in a similar manner to that'of 
Example 51. 

mp : 160. 4-180. 7°C(dec.) 

IR (Nujol, cm 1 ) : 1720, 1650 

'H-NMR (DMS0-d„<?) : 1.09 (9H, s), 2.43 (3H, s), 4.19 (1H, 
d, J = 17.3Hz), 5.24 (1H, d, J = 17.4Hz), 5.32 (1H, d, J=8.4Hz), 7.07 
(1H, d, J = 7.2Hz), 7.2-7.8 (11H, m), 8.19 (1H, br, s), 9.27 (1H, br, s) 

Mass (FAB) : 569 (M* + 1) 

Example ^1(1) 

Potassium salt of N-[(3RS)-1 -(3-azabicyclo[3.2.2)non-3- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-f3-(l-sulloethyl)phenyl]urea was prepared in 
a similar manner to that of Example 22(3). 

mp : 246.9-249. 1°C 

IR (Nujol, cm ') : 1670, 1660 

'H-NMR (DMSO-d A ,d) : 1.3-2.2 (10H, m), 1.41 (1H, d, 
J=7.1Hz), 2.37 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.5-3.9 (3H, m), 
3.96 (1H, d, J=16.5Hz), 5.12 (1H, d, J=16.5Hz), 5.0-5.2 (1H, m), 
6.8-6.9 (1H, m), 6.9-7.6 (7H. m), 8.9-9.0 (1H, m) 
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Mass (FAB) : 634 (M + + 1) 
Example 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
5 ; 9-dimcthyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-(2- 
methylpyridin-6-yl)urea was prepared in a similar manner to that of 
Example 22(3). 

mp : 150. 8-152. 1°C 

IR (Nujol, cm' 1 ) : 1670 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.42 (3H, s), 3.0-3.5 (2H, br), 3.5-3.9 (2H, m), 3.96 (1H, d, 
J = 16.3Hz), 5.0-5.2 (2H, m), 6.7-7.7 (6H, m), 9.43 (1H, br, s) 

Mass (APCI) : 503 (M* + 1) 

Example 11(1) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y!)carbonylmethyl- 
^,9-dimethyl-2 t 3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(4- 
methy!pyridin-2-yl)urca was prepared in a similar manner to that of 
Example 22(3). 

mp : 152.0-154. 1°C 

IR (Nujol, cm 1 ) : 1680, 1660 
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'H-NMR (DMSO-d 6) d) : 1.3-2.2 (10H, m), 2.24 (3H, s), 2.36 
(3H, s), 2.44 (3H, s), 2.44 (3H, s), 2.9-3.4 (2H, br), 3.5-3.9 (2H, m), 
3.95 (1H, d, J=16.4Hz), 5.09 (1H, d, J = 16.4Hz), 5.18 (1H, d, 
J = 7.1Hz), 6.8 (1H, br), 7.0-7.6 (5H, m), 8.0-8.2 (1H, m), 9.39 (1H, 
5 br, s) 

Mass (APCI) : 503 (1VT + 1) 
Example T1(4) 



10 A mixture of (3RS)-l-(3-azabicyclo[3.2.2Jnon-3- 

yl)carbonylmethyl-5,9-dimethyl-3-(imidazol-l-yl)carbonylamino-2,3- 
dihydro-lH-l,4-benzodiazepin-2-one (300mg), N,N-dimethyI-l,3- 
phenylenediaminc dihydrochloride (149mg) and triethylamine (2ml) in 
N,N-dimcthy1formamide (6ml) was stirred at 100°C for 2 hours. 
15 After allowing to cool to room temperature, ethyl acetate and water 
were added to the reaction mixture under stirring. The separated 
organic layer was washed with water and brine, and then dried over 
sodium sulfate. The solvent was evaporated in vacuo to afford an 
amorphous powder, which was washed with diisopropyl ether and 
20 collected by filtration to give a pale gray powder (320mg). To the 
powder dissolved in 1,4-dioxane was added 4N-hydrogen chloride in 
1,4-dioxane (0.5ml) at ambient temperature under stirring. The 
resultant mixture was evaporated in vacuo to dryness to afford a 
residue, which was washed with diisopropyl ether and collected by 
25 filtration to give N-[(3RS)-l-(3-azabicyclo[3.2.2 jnon-3- 
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yl)carbonylmethyl-5,9-dimclhyl-2,3-dihydro-2-oxo-lH-l,4- 

benzodiazcpin-3-yl]-N'-[3-(N,N-dimethylamino)phenyl]urea 
hydrochloride (280mg, 67.1% yield). 

5 mp : 190. 9-193. 1°C 

IR (Nujol, cm 1 ) : 1690, 1630 

'H-NMR (DMSO-d 6 ,d>) : 1.3-2.2 (10H, m), 2.43 (3H, s), 2.73 
(3H, s), 2.86 (3H, s), 2.7-3.4 (2H, m), 3.6-4.0 (2H, m), 4.06 (1H, d, 
J=16.4Hz), 5.23 (1H, d, J=16.4Hz), 5.61 (1H, d, J=6.2Hz), 6.7-7.0 
5 (1H, m), 7.2-8.0 (7H, m), 10.04(1H, br, s) 
Mass (APCI) : 531(free CO M* + 1) 



Example ^7 



15 N -[( 3RS )-l-(3-azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl- 
2,3-dihydro-5 > 9-dimethyI-lH-1.4-benzodiazepin-2-one-4-oxide-3- 
ylJ-N'-(3-methylephenyl)urca (45.3mg) was treated with acetic 
anhydride (1.8ml) at 50'C for 5 hours. After the reaction was 
completed, acetic anhydride was removed under reduced pressure. 
20 The residue was subjected to preparative thin layer chromatography 
on silica gel (60F 254 , 0.5mm, 20 X20cm; Merck) developed with a 
mixture of 

CHC1 3, AcOEt and MeOH (14:1:0.4) to give N-[(3RS)-l-(3- 
azabicyclof3.2.2]non-3-yl)-carbonylmcthyl-2,3-dihydro-5- 
25 acetoxymcthyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-ylj-N , -(3- 
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10 



methylphenyl)urea as an amorphous mass (59.9mg), which was 
powdered by triturated in diisopropy, ether and collected by filtration 
(26.5mg; 59.3%). 

mp : 133-134. 5°C 

'H-NMR(CDCI 3 , 6 ) : 1.50-2.17 (10H, m)) 2.10 (3H, s), 2.29 
(3H, s), 2.38 (3H. ,). 3.28-3.74 (4H, m), 4.62 (2H, d, d, J = l 5 .6Hz, 
J=319.0Hz), 5.17 (2H, d, d, J=9.45Hz, J = 15.7Hz), 5.59 (1 H , d, 
J=7.82Hz), 6.76-7.56 (9H, m ) 

APCI-MS (m/z) : 560.3 (JVT + 1) 



To a solution of (3 RS)-3-a m i„o- 1 -[ (3-a 2 abicyclof3.2.2 Jnon- 

1° 3 -y , )-carbon y , m e,h y lJ-5- m ethyl-9-(N,N-di m e,h yl a m ino)-2 > 3-dih y dro- 
lH-l.4-benzodiazepin-2.one (285mg) in tetrahydrofuran (4ml) was 
added dropwise 3-to]yl tsocyanate (lOOmg) under stirring a, roo m 
temperature. The mixture was stirred at room temperature for 2 
hours. Removal of the solvent in vaeuo afforded a residue,' which 
20 was triturated in diisopropy, ether and collected by fixation to give a 
white powder. To a solution of the powder in ethyl aeetate was 
added 4N-hvdrogen chloride in ethyl acetate (0.25m.) under coo.ing. 
The mixture was evaporated in vacuo to dryness. The residue was 
washed with diisopropy, e ,her and collected by fixation , 0 lffopd 
25 N -f( 3RS )-l-(3-azabicyc,o[3.2.2Jnon-3-y, ) carbony,methyl-5-me,hy 1 - 



252 



WO 98/15535 



PCT/JP97/03483 



9-(N,N-dimethylamino)-2,3-dihydro-2-oxo-lH-l ,4-benzodiazcpin-3- 
yl]-N'-(3-methylphenyl)urca hydrochloride (250mg,61.5%) as a 
crystalline powder. 

mp : 216. 5-218. 7°C 

IR (Nujol, cm 1 ) : 1680, 1630 

'H-NMR (DMSO-d A ,<5) : 1.3-2.2 (10H, m), 2.24 (3H, s), 2.80 
(6H, br, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.5-3.9 (2H, br, m), 
4.56 (1H, d, J = 16.7Hz), 5.11 (1H, d, J=16.7Hz), 5.67 (1H, m), 6.7- 
6.8 (1H, m), 7.0-7.3 (3H, m), 7.4-7.7 (3H, m), 7.72 (1H, m), 9.56 (1H. 
br, s) 

Mass (FAB) : 531 (hydrochloride free M* + 1) 
Example 34 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-mcthyI-l-tert- 
butoxycarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 5 1 . 

mp : 151. 4-174. 2*C(dec.) 

IR (Nujol, cm' 1 ) : 1745, 1650 

'H-NMR (DMSO-d 6 ,<5) : 1.25 (9H, s), 2.46 (3H, s), 4.11 (1H, 
d, J=16.8Hz), 4.60 (1H, d, J=16.7Hz), 5.34 (1H, d, J = 8.4Hz), 6.9-7.8 
(10H, m), 8.1-8.3 (2H, m), 9.32 (1H, br, s) 
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Mass (APCI) : 585 (JvT + 1) 
Example 

N^(3RS)-l-(Adamantan-l-yl)carbonylmethyl-2,3-dihydro-5- 
(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'- 
[3-(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to thai 
of Example 51. 

mp : 195. 0-218. 4°C(dec.) 
IR (Nujol, cm 1 ) : 1650 

l H-NMR (DMSO-d 6 ,S) : 1.5-2.2 (15H, m), 2.42 (3H, br, s), 
4.12 (1H, d, J=17.1Hz), 5.23 (1H, d, J = 17.5Hz), 5.31 (1H, d, 
J = 8.3Hz), 6.9-7.8 (11H, m), 8.1 (1H, m), 9.28 (1H, br, s) 

Mass (FAB) : 647 (M + + 1) 

Example \fr 

N-[(3RS)-2,3-Dihydro-l,5-9-trimcthyl-2-oxo-lH-l,4- 
benzodiazepin-3>yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 204.2-206. 6°C 

IR (Nujol, cm' 1 ) : 1685, 1645, 1610 

'H-NMR (DMSO-d ft ,r5) : 2.22 (3H, s), 2.35 (3H, s), 2.42 (3H, 
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s), 3.10 (3H, s), 5.03 (1H, dd, J = 1.4Hz, J = 8.5Hz), 6.72 (1H, d, 
J=6.4Hz), 7.0-7.7 (7H, m), 8.93 (1H, br, s) 
Mass (APCI) : 351 (iVT + 1) 

Example 37 

N-[(3RS)-2,3-Dihydro-5,9-dimethyl-l-(2-methylphenac y l)-2- 
oxo.lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

mp : 128. 4-136. 2°C 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 4 ,tf) : 2.22 (3H, s), 2.27 (3H, s), 2.40 (3H, 
s), 2.42 (3H, s), 4.55 (1H, d, J = 17.1Hz), 5.12 (1H, d, J=8.5Hz), 5.37 
(1H, d, J=17.2Hz), 6.7-6.8 (1H, m), 7.0-7.8 (11H, m), 8.86 (1H, br, 
0 

Mass (APCI) : 469 (M* + 1) 
Examplf Tfi 

N-[(3 RS)-l-( Adamant an- 1 -yI)carbonylme thyl-2, 3-dihydro- 
5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yI]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 
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mp : 182. 2-184. 2'C 

IR (Nujol, cm ') : 1700, 1658, 1638 

'H-NMR (DMSO-d 6 , 6) : 1.6-2.1 (15H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.96 (1H, d, J = 17.5Hz), 5.0-5.1 (1H, m), 5.21 (1H, d, 
J=17.5Hz), 6.72 (1H, d, J = 6.3Hz), 7.1-7.7 (7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 513 (M* + 1) 

Example T9 

N-[(3RS)-l-Cyclohexylcarbonylmethyl-2,3-dihydro-5,9- 
dimethyJ-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 179. 2-180. 9°C 

IR (Nujol, cm 1 ) : 1710, 1655, 1638 

'H-NMR (DMSO-d s ,<5) : 1.0-1.8 (10H, m), 1.8-2.0 (1H, m), 
2.22 (3H, s), 2.33 (3H, s), 4.06 (1H, d, J=17.6Hz), 5.02 (1H, d, 
J=17.3Hz), 5.08 (1H, d, J = 7.0Hz), 6.72 (1H, d. J = 6.0Hz), 7.0-7.6 
(7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 461 (M* + 1) 

Example 40 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l- 
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methyIcarbonylmcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazo]-5-yI)phenyl]urea was prepared in a similar manner to lhat of 
Example 51. 

mp : 173. 5-189. 8°C 

IR (Nujol, cm 1 ) : 1730, 1680, 1650 

'H-NMR (DMSO-d 6 ,<5) : 2.03 (3H, s), 2.41 (3H, s), 4.29 (1H. 
d, J = 17.7Hz), 4.96 (1H, d, J=17.6Hz), 6.9-7.8 (11H, m), 8.20 (1H, m), 
9.35 (1H, br, s) 

Mass (APCI) : 527 (M* + 1) 

Example 41 

N-f(3RS)-2,3-Dihydro-5,9-dimethyl-l-tert- 
butylcarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 179. 6-181. 2°C 

IR (Nujol, cm ') : 1720, 1670, 1645 

'H-NMR (DMSO-d 6 ,<5) : 1.08 (9H, s), 2.22 (3H, s), 2.34 (3H, 
s), 4.01 (1H, d, J=17.4Hz), 5.08 (1H, dd, J = 1.4Hz and J = 8.5Hz), 5.22 
(1H, d, J=17.4Hz), 6.72 (1H, d, J = 6.5Hz), 7.0-7.7 (7H, m), 8.84 (1H, 
br, s) 

Mass (APCI) : 435 (M* + 1) 
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Evamp) r 4? 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methy!-l-(3. 
5 ni,rophenacyl)-2- 0 xo-lH-l,4-benz 0 diazepin-3-yl] -N'-[3-(letrazol- 
5-yl)phenyl]ur ea was prepared in a similar manner to .hat of Example 
51. 

mp : 194. 4-198. 1°C 
5 IR (Nujol, cm 1 ) : 1655, 1620 

'H-NMR (DMSO-d 6 ,<5) : 2.50 (3H, ,), 4.96 (1H, d, J=17.7H Z ), 
5.43 (1H, d, J=8.3Hz), 5.84 (1H, d, J=17.8Hz), 7.0-8.5 (15H, m)> 
8-65 (1H, m), 9.33 (1H, m) 

Mass (APCI) : 634 (M* + 1) 

Example 41 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-(2- 
nitrophenacyl)-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(,etrazol- 
5-yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 



mp : 192. 2-197. 1°C 

IR (Nujol, cm ') : 1650, 1620 

'H-NMR (DMSO-d 4 .<y) : 2.45 (3H, .), 4.73 (1H, d, J=18.1Hz), 
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5.3-5.5 (2H, m), 7.0-8.2 (16H, m) 
Example 44 

N-[(3RS)-2,3-Dihydro-l-ethylcarbonylmethyI-5,9-dimethyI-2- 
oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

rap : 125. 1-127. 5°C 

IR (Nujol, cm' 1 ) : 1720, 1640 

l H-NMR (DMSO-d 6 ,tf) : 0.87 (3H, t, J = 7.2Hz), 2.22 (3H, s), 
2.33 (3H, s), 2.3-2.5 (2H, m), 4.08 (1H, d, J=17.5Hz), 4.92 (1H, d, 
J = 17.5Hz), 5.10 (1H, dd, J = 1.4Hz and 8.5Hz), 6.7-6.9 (1H, m), 7.0- 
7.7 (7H t m), 8.90 (1H, br, s) 

Mass (APCI) : 407 (M + + 1) 

Example 4 S 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihy dro-5-iso propyl- 9 -met hy l-2-o xo- 1 H-l,4-benzo diazepin-3- 
y]]-N'-(3-methylphenyl)urea was prepared in a similar manner to that 
of Example 59. 

mp : 189. 9-192. 8°C 

IR (Nujol, cm' 1 ) : 1650, 1610, 1700 
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'H-NMR (DMSO-d 6> <?) : 1.11 (3H, d, J=7.0Hz), 1.21 (3H, d, 
J = 6.5Hz), 1.4-2.1 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.4 (2H, 
m), 3.6-4.0 (2H, m), 4.04 (1H, d, J = 16.1Hz), 5.00 (1H, d, J = 16.2Hz), 
5.09 (1H, d, J = 8.4Hz), 6.72 (1H, d, J=6.2Hz), 7.0-7.7 (7H, m), 
8.85(1H, br, s) 

Mass (APCI) : 530 (M + + 1) 

Example 4* 

N-[(3 RS)-2, 3- Dihydro-5, 9- dimethyl- 1 -met hylcarbonylmet hyl- 
2-oxo-lH-1.4-benzodiazepin-3-yJ]-N , -(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

mp : 126. 1-127. 7°C 

IR (Nujol, cm ') : 1720, 1650 

'H-NMR (DMSO-d 6) d) : 2.00 (3H, s), 2.22 (3H, s), 2.33 (3H, 
s), 2.47 (3H, s), 4.11 (1H, d, J=17.8Hz), 4.93 (1H, d, J=17.6Hz), 
5.0-5.2 (1H, m), 6.7-6.8 (1H, m), 7.0-7.6 (7H, m), 8.90 (1H, br, s) 

Mass (APCI) : 393 (M* + 1) 

Example 47 

N-[(3RS)-5-Cyclohexyl-l-cyclopropylcarbonylmethyI-2,3- 
dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yI] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 



260 



WO 98/15535 



PCT/JP97/03483 



Example 51. 

mp : 227. 1-233. 2°C 

IR (Nujol, cm"') : 1715, 1650 

'H-NMR (DMSO-d„,<5) : 0.7-2.1 (15H, m), 2.36 (3H, s), 2.8- 
3.0 (1H, m), 4.30 (1H, d, J = 17.6Hz), 4.96 (1H, d, J=17.5Hz), 5.10 
(1H, d, J = 8.2Hz), 7.3-7.7 (7H, m), 8.15 (1H, br), 9.23 (1H, br, s) 

Mass (APCI) : 541 (M* + 1) 

Example 48-1 

N-[(3RS)-2,3-Dihydro-l-ethoxycarbonylmethyl-5,9-dimethyl- 
2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

mp : 229. 7-231. 0°C 

IR (Nujol, cm 1 ) : 1755, 1685. 1645, 1615 

'H-NMR (DMSO-d 6 ,(5) : 1.27 (3H, t, J = 7.1Hz), 2.22 (3H, s), 
2.33 (3H, s), 2.45 (3H, s), 4.02 (2H, q, J = 7.1Hz), 4.08 (1H, m), 4.68 
(1H, d, J = 16.8Hz), 5.09-5.14 (1H, m), 6.72 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 423 (M* + 1) 

F.xamplf dp.-> 
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A mixture of N-[(3RS)-2,3-dihydro-l-ethoxycarbonymcthyl-5, 
9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea (1.3g) and IN aqueous sodium hydroxide (15ml) in 
1,2-dimethoxyethane (15ml) was stirred at room temperature 
overnight. IN aqueous hydrochloric acid was added to the reaction 
mixture. The mixture was evaporated to dryness to afford a residue, 
which was triturated in water and collected by filtration to give the 
first crop of the desired product as a white powder (417mg, 34.3%). 
To the filtrate were added ethyl acetate and 0.1N aqueous 
hydrochloric acid. The separated organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated in vacuo to afford the second crop of N- 
[(3RS)-2,3-dihydro-l-carboxyrnethyl-5, 9-dimet hyl-2-oxo- 1 H- 1 ,4- 
benzodiazepin-3-yl]-N'-(3-mcthylphenyl)urea (631mg, 51.9%) as a 
white crystalline powder. 

IR (Nujol, cm 1 ) : 1690, 1658, 1620 
Anal : C 2! H22N 4 0 4 • 0.5 H 2 0 

calc. C: 62.52, H : 5.75, N : 13.89 
found C: 62.86, H : 5.58, N : 13.84 
*H-NMR (DMSO-d 6 ,(5) : 2.22 (3H, s), 2.33 (3H, s), 2.41 (3H, 
s), 3.94 (1H, d, J=17.0Hz), 4.65 (1H, d, J = 17.0Hz), 5.10 (1H, d, 
J = 7.2Hz), 6.72 (1H, d, J = 6.4Hz), 7.0-7.6 (7H, m), 8.91 (1H, s) 
Mass (APCI) : 395 (M + + 1) 
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Fxamplr 4R.T(1 ) 

N-[(3RS)-l-[4-(Piperidino)piperidin-l-yl]carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
>methylpheny!)urea was prepared in a similar manner to that of 
Preparation 59-5. 

mp : 214. 5-217. 3°C 

IR (Nujol. cm" 1 ) : 1660 

'H-NMR (DMSO-d 6 ,<5) : 1.0-1.9 (10H, m), 2.22 (3H, s), 2.35 
(3H, s), 2.43 (3H, s), 2.3-2.6 (6H, m), 2.8-3.1 (1H, m), 3.7-4.0 (2H, 
m), 4.1-4.3 (1H, m), 4.9-5.2 (2H, m), 6.71 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.92 (1H, br, s) 

Mass (APCI) : 545 (M* + 1) 

Fxnmple dX-T.(?) 

N-[(3RS)-2,3-Dihydro-5, 9-dimethyl- 1 -(4-met hylpiperazin- 1 - 
yl)carbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm 1 ) : 1675, 1640, 1610 

'H-NMR (DMSO-d 6 ,(5) : 2.15 (3H, s), 2.22 (3H, s), 2.35 (3H, 
s), 2.43 (3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J=16.4Hz), 5.04 (1H, d, 
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J = 16.1Hz), 5.11-5.12 (1H, m), 6.71 (1H, d, J=6.3Hz), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M + + 1) 

5 Example 4ft. ip) 

N-[(3RS)-5 ! 9-Di m ethyl-l-[(pyrrolidin-l-yl)carbonylmethy]]- 
2-oxo-lH-l ) 4-benzodiazepin-3-yl]-N'-(3-methy!phenyl)urea was 
prepared in a similar manner to lhat of Preparation 59-5. 



10 



IR (Nujol, cm'') : 1650 

'H-NMR (DMSO-d 6 ,d) : 1.6-2.0 (2H, m), 2.22 (3H, s), 2.35 
(3H, s), 2.43 (3H, s ), 3.1-3.3 (2H, m), 3.88 (1H, d, J = 16.4Hz), 4.86 
(1H, d, J=16.4Hz), 5.10 (1H, d, J=7.2Hz), 6.72 (1H, d, J = 6.3Hz), 
7.0-7.6 (7H, m), 8.92 (1H, s) 

Mass (APCI) : 448 (M* + 1) 

Example 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethy]-5,9- 
dimethyI-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm ') : 1650, 1610 
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'H-NMR (DMSO-d 6 ,tf ) : 1.2-1.8 (10H, m), 2.22 (3H, s), 2.36 
(3H. s), 2.44 (3H, s), 2.9-3.3 (2H, m), 3.3-3.6 (2H, m), 3.93 (1H, d, 
J = 16.1Hz), 4.95 (1H, d, J=16.1Hz), 5.09 (1H, d, J = 7.1Hz), 6.71 (1H, 
d, J = 6.5Hz), 7.0-7.6 (7H, m), 8.86 (1H, br, s) 
5 Mass (APCI) : 490 (M* + 1) 

Example 4?-?(5) 

N-{(3RS)-l-[(3RS)-3-(N,N-Diethylaminocarbonyl)piperidin- 
10 l-yl]-carbonylmcthyl-5 I 9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3- y l}-N'-(3- m ethylphen y l)urea was prepared in a 
similar manner to that of Preparation 59-5. 

mp : 150. 8-154. 7°C 
15 'R (Nujol, cm 1 ) : 1655, 1610 

'H-NMR (DMSO-d fl ,<5) : 0.9-1.3 (8H, m), 1.4-2.0 (2H, m), 
2-22 (3H, s), 2.35 (3H, s), 2.43 (3H, s), 2.9-3.5 (7H, m), 3.7-4.3 (3H, 
m), 5.0-5.2 (2H, m), 6.71 (1H, d, J = 6.2Hz), 7.0-7.8 (7H, m), 8.90 
(1H, m) 

Mass (APCI) .- 561 (M* + 1) 



20 



Examplr 48-^(A) 

N-((3RS)-l-(4-Hydroxy-4-phenylpiperidin-l- 
25 yl)carbonylmethyl-5,9-dimelhyi^2,3-dihydro-2-oxo-lH-l,4. 
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ben Z odi a2 epi n .3- yl] . N , (3 . mcthy]phcny])urea was preparcd ^ ^ 
similar manner to that of Preparation 59-5. 

ra P : 163. 2-164. 9°C 

IR (Nujol, cm 1 ) : 1665, 1645 

'H-NMR (DMS0-d„,«5) : 1.4-2.0 (4H. .,. 2.22 <3„. „ 2 37 
<,H (3H, s), 2.8-3.0 (1H, m), 3.2-3.6 (2H, m), 3.6-4.3 (3H 

«•»-« (2H. m) , 6.7, „„,,. ,.,.,„„. 7.0-7.6 ( I2„. m) , 8 . 94 ' 
(1H, m) 

Mass (APCI) : 554 (M* + 1) 



N-[(3RS)-2,3-dihydro-5,9-dirne thyl .i. (morpholin . 1 . yl) . 

15 ca ^nyl-ethyl-2- O x 0 -lH-l,4-benz 0 di a2 e P in-3- yl] -N'-( 3 - 

-e.h y , P he„ y])urea was prepared . n a s . m . iar manner ^ (hat ^ 

Preparation 59-5. 



10 



20 



mp : 2 1 9. 0-220. 1 °C 

IR (Nujol, cm* 1 ) : 1675, 1640 

'H-NMR (DMS0-d 4 ,<J) : 2.22 (3H, s), 2.36 <3H, .,. 2.43 (3H 
•). 3 3-3.6 „„. 3 . 94 (1 „, d , Jal6Hz) } 0A (1H d j=i6Hz) s 

OH, d. 3=6.9H 2) , 6.72 (1H . 6, 3.6.3Hz,, 7.0-7.6 (7H, 8 . 92 (1 „, 
si 



25 



0 

Mass (APCI) : 464 (M* + 1) 
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Example 48-~»(H) 

N-{(3RS)-2,3-Dihydro-5,9-dim e thyl-l-f4-methy]pip er azin-l. 
5 yl)carbonylmethylJ-2-oxo-lH-l,4-benzodiazepin-3-yl}-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 



10 



15 



IR (Nujol, cm 1 ) : 1675, 1640, 1610 

■H-NMR (DMSO-d 6 ,<5) : 2.15 (3H, s), 2.22 (3H, s), 2.35 (3H, 
s), 2.43 (3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J = 16.4Hz), 5.04 (1H, d, 
J=16.1Hz), 5.11-5.12 (1H, m), 6.71 (1H, d, J = 6.3Hz), 7.0-7.6 (7K, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M* + 1) 



N-[(3RS)-l-(N,N-Diethylamino)carbonylmethyl-2,3-dihydro- 
5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
20 methy]phenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm 1 ) : 1670, 1625 

'H-NMR (DMSO-d 6 ,(5) : 0.92 (3H, t, J = 7.0Hz), 1.13 (3H, t, 
25 J=7.0Hz), 2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, .), 3.0-3.5 (4H, m), 
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3.88 (1H, d, J=16.1Hz), 4.97 (1H, d, J=16.1Hz), 5.08 (IH. d, 
J=7.1Hz), 6.71 (1H, d, J = 6.5Hz), 7.0, 7.6 (7H, m). 8.89 (1H, br, s) 
Mass (APCI) : 450 (M* + 1) 

5 Example 4g-V10) 

N-[(3RS)-2,3-Dihydro-l-(N-elhylamino)carbonylinethy]-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphcnyl)urea was prepared in a similar manner to that of 
10 Preparation 59-5. 

IR (Nujol, cm"') : 1658, 1610 

'H-NMR (DMSO-d 6 ,tf) : 0.93 (3H, t, J = 7.2Hz), 2.22 (3H, s), 
2-32 (3H, s), 2.42 (3H, s), 2.9-3.0 (2H, m), 3.76 (1H, d, J=15.8Hz). 
15 4.63 (1H, d, J=15.8Hz), 5.07 (,H, d, J = 8 .5Hz), 6.71 (1H, d, J = 6 .2Hz), 
7.0-7.3 (3H, m), 7.3-7.4 (1H, m), 7.4-7.6 (2H, m), 7.8-8.0 (1H, m)( 
8 -91 (1H, br, s) 

Mass (APCI) : 422 (M* + 1) 
20 Example 4 g -^(n) 

N-[(3RS)-2,3-Dihydro-5,9-dime,hyl-l-(N-t C rt-buty| ami no- 
carbo n yimethyl)-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
me«hyI P henyI)urea was prepared in a similar manner ,o tha, of 
25 Preparation 59-5. 
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mp : 243. 4-244. 4°C 

IR (Nujol, cm ') : 3310, 1645 

'H-NMR (DMSO-d 6 ,tf) : 1.13 (9H, s), 2.22 (3H, s), 2.32 (3H, 
5 s), 2.43 (3H, s), 3.68 (1H, d, J = 15.7Hz), 4.62 (1H, d, J=15.7Hz), 
5.07 (1H, dd, J=1.4Hz and 8.6Hz), 6.72 (1H, d, J=6.5Hz), 7.0-7.6 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 450 (NT + 1) 

10 Example 48-3M7) 

N-f(3R S)-l -CAzac vc!r> ^o"' -> - 1 > .. . ~ , 

• v ' * v* "■K 1 "" - *-y v>-ai uunyiiiicinyi-2,3- 

dih yd'<>-5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphcnyl)urea was prepared in a similar manner to that of 
15 Preparation 59-5. 

mp : 203. 6-204. 2"C 

IR (Nujol, era' 1 ) : 1670, 1630 

'H-NMR (DMSO-d 6 ,dr) : 1.3-1.9 (8H, m), 2.22 (3H, s), 2.36 
20 (3H, s), 2.44 (3H, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H. m), 3.4-3.7 (2H, 
»). 3.92 (1H, d, J = 16.2Hz), 4.96 (1H, d, J=16.1Hz), 5.09 (1H, d, 
J=7.4Hz), 6.71 (1H, d, J = 6.4Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 
Mass (APCI) : 476 (M* + 1) 

25 Rxampl r 4 R - ^ (1 ^ ) 
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N.[(3RS)-l.(4.Aminocarbony]piperidin-l-yl)carbonylmethyN 
2 r 3.dihydro-5,9.dimethy]-2-oxo-lH-l,4-benzodiaze P in-3-yl].N^ (3 . 
methy]phenyl)urea was prepared in a similar manner to that of 
5 Preparation 59-5. 

mp : 196. 8-198. 0°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6) <5) : 1.1-1.8 (4H, m ), 2.22 (3H, s), 2.36 
3 (3H, S ), 2.43 (3H, s), 2.6-2.8 (1H, m), 2.8-3.2 (2H, m), 3.7-4.2 (3H, 
m), 4.9-5.2 (2H, m), 6.7-6.9 (1H, br, s), 7.0-7.6 (7H, m ), 8.93 (1H, br, 
s) 

Mass (APCI) : 505 (M* + 1) 
Fx.-inr.plf. 4a. 1(1 /|) 

N-[(3RS)-2,3-Dihydro-l-[4-(2-hydroxyethyl)pi p erazin-l- 
yI]carbonyI m e«hyl-5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin.3-yI]- 
N'-(3-methylphcnyl)urca was prepared in a similar manner to thai of 
Preparation 59-5. 

mp : 221. 7-224. 2°C 

IR (Nujol, cm 1 ) : 1660, 1635 

'H-NMR (DMSO-d 6 ,d) : 2.22 (3H, s), 2.35 (3H, s), 2.43 (3H, 
s), 2.2-2.6 (8H, m), 3.3-3.6 (4H, m), 3.9! (1H, d, J = 16.4Hz), 4.3-4.5 
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(1H, m), 5.0-5.2 (2H, m), 6.73 (1H, m), 7.0-7.6 (7H, m), 8.92 (1H, br, 
s) 

Mass (APCI) : 507 (M* + 1) 
Example S) 

N-[(3RS)-2,3-Dihydro-l-(N,N- 
diisobutylamino)carbonylmethyl-5,9-dimethy]-2-oxo-lH-l,4- 
bcnzodiazepin-3-y]]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

rap : 226. 9-228. 1°C 

IR (Nujol, cm 1 ) : 1680, 1660 

'H-NMR (DMSO-d 6 ,<5) : 0.7-0.8 (6H, m), 0.8-1.0 (6H, m), 
2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, s), 2.9-3.2 (4H, m), 3.89 (1H, d, 
J = 16.0Hz), 4.99 (1H, d, J = 16.0Hz), 5.07 (1H, d, J=7.1Hz), 6.71 (1H, 
d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.85 (1H, br, s) 

Mass (APCI) : 506 (M* + 1) 

Example 48- Tn^) 

N-[(3RS)-2,3-Dihydro-l-(N,N-bis-(2-hydroxyethyl)amino)- 
carbonyimethyl-5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'- 
(3-methylpheny])urea was prepared in a similar manner to that of 
Preparation 59-5. 
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mp : 160. 5-161. 1°C 

IR (Nujol, cm 1 ) : 1650, 3300 

'H-NMR (DMSO-d 6 ,tf) : 2.22 (3H, s), 2.34 (3H, s), 2.43 (3H, 
5 s), 2.9-3.8 (6H, m), 4.15 (1H, d, J=16.5Hz), 4.5-4.7 (1H, m), 4.8-5.0 
(1H, br), 5.0-5.2 (2H, br), 6.72 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, m), 
8.92 (1H, br, s) 

Mass (APCI) : 482 (M* + 1) 

10 Example AQ 



N-[(3RS)-5-Cyc]ohexyl-2,3-dihydro-l-(imidazoJ-4-yl)methyI- 
9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(tetrazoI-5- 
yl)phenyl]urea was prepared in a similar manner to that of Example 
15 51. 



mp : 168. 2-179. 2°C 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 6 ,(5) : 0.9-1.9 (10H, m), 2.45 (3H, s), 2.73 
20 (1H, br, s), 4.23 (1H, d, J=14.7Hz), 5.03 (1H, d, J = 8.3Hz), 5.36 (1H, 
d, J = 14.7Hz), 6.8-7.0 (1H, br, s), 7.2-7.6 (8H, m), 8.0-8.2 (2H, m), 
9.25 (1H, br, s) 

Mass (FAB) : 539 (M* + 1) 
25 Example Sf)n ) 
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N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
bromophcnyl)urea was prepared in a similar manner to that of 
5 Example 59. 

mp : 168. 1-171. 1°C 
IR (Nujol, cm 1 ) : 1645 

'H-NMR (DMSO-d„£) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.45 
(3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, J=16.5Hz), 
5.11 (1H, d, J=16.5Hz), 5.09 (1H, d, J = 8.6Hz), 7.0-7.6 (7H, m), 7.75 
v*»», "i, o), 7.iu ^in, or, s) 

Mass (APCI) : 568 (M* +2), 564 (M* ) 

Examplr- snp) 

N-[(3RS)-l-(3-Azabicyclof3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimcthyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
chlorophenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 181. 2-185. 1°C 
IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.9-3.3 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, J = 16.4Hz), 
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5.11 (1H, d, J=16.4Hz), 5.0-5.2 (1H, m), 6.94 (1H, d, J=8.5Hz), 
7.0-7.7 (7H, m), 9.17 (1H, br, s) 

Mass (APCI) : 522 (M* + 1) 

Rxamplr 1041) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yI]-N'-(3- 
methylthiophenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 237. 2-238. 5°C 

IR (Nujol, cm ') : 1680, 1660, 1645 

'H-NMR (DMSO-d s ,d) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.40 
(3H, s), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, 
J = 16.5Hz), 5.11 (1H, d, J=16.5Hz), 5.0-5.2 (1H, m) 

Mass (APCI) : 534 (M* + 1) 

Example 5Q(4) 

N- f(3RS)-l -(3-Azabicyclo [3.2.2 Jnon-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methoxyphenyl)urea was prepared in a similar manner to that of 
Example 59. 
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mp : 169. 6-170. 7°C 

IR (Nujol, cm ') : 1700, 1675, 1640 

'H-NMR (DMSO-d 6( <5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.9-3.3 (2H, m), 3.5-3.9 (2H, m), 3.67 (3H, s), 3.96 (1H, d, 
J=16.5Hz), 5.11 (1H, d, J = 16.5Hz), 5.0-5.2 (1H, m), 6.4-6.6 (1H, m), 
6.7-6.9 (1H, m), 7.0-7.6 (6H, m), 8.98 (1H, br, s) 

Mass (APCI) : 518 (M* + 1) 

Example 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y])carbonylmethyl- 
2,3-dihydro-5,9-djmethyi-2-oxo-lH-l > 4-benzodiazepin-3-yi]-N , -(3- 
methylphenyl)urea was prepared in a similar manner to (hat of 
Example 59. 

mp : 176. 9-179. 1°C 

IR (Nujol, cm ') : 1670, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.4-1.8 (8H, m), 1.9-2.1 (2H, m), 
2.22 (3H, s), 2.36 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.6-4.0 (2H, 
m), 3.96 (1H, d, J = 16Hz), 5.11 (1H, d, J = 16Hz), 5.0-5.1 (1H, br, m), 
6.71 (1H, d, J=6.6Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 502 (M* + 1) 

Example SI 



275 



WO 98/15535 



PCT/JP97/03483 



A mixture of 3-amino-l -(2-acetylbenzyl)-5-cyclohexyl-2,3- 
dihydro-9-methyl-lH-l,4-benzodiazepin-2-one (280mg), 4- 
nitrophenyl N - {3 -(tetrazol-5-y l)phcnyl} carbamate (249mg) and 
triethylamine (281mg) in NN-dimethylformamide was stirred at room 

5 temperature for 50 minutes. Ethyl acetate and 0.1N aqueous 
hydrochloric acid were added to the reaction mixture. The 
separated organic layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
to afford a residue, which was washed with diisopropyl ether to give 

0 N-[(3RS)-l-(2-acetylbenzyl)-5-cyclohexyl-2,3-dihydro-9-methyl-2- 

oxo-lH-l,4-benzodiazepin-3-yl]-N'-[3-(tetrazoJ-5-yl)phenyl]urea 
(348mg, 84.9%) as a crystalline powder. 



mp : 199. 0-208. 0"C 
IR (Nujol, cm 1 ) : 1635 

'H-NMR (DMSO-d 6 ,tf) : 1.0-2.2 (10H, m), 2.33 (3H, s), 2.41 
(3H, s), 3.00 (1H, br, s), 4.57 (1H, d, J=17.4Hz), 5.19 (1H. d, 
J = 8.1Hz), 5.33 (1H, d, J = 17.4Hz), 7.0-8.0 (11H, m), 9.22 (1H, br, s) 

Mass (APCI) : 591 (M* + 1) 

Example 57 



N-[(3RS)-5-(3-Azabicyclo[3.2.2]non-3-yl)methyl-2,3- 
dihydro-l,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
methylpheny])urea was prepared in a similar manner to that of 



276 



WO 98/15535 



PCT/JP97/034S3 



Example 59. 

mp : 145. 6-149. 2°C 
IR (Nujol, cm 1 ) : 1670, 1635, 1600 
5 'H-NMR (DMSO-d 6 ,<5) : 1.1-1.6 (8H, m), 1.6-1.8 (2H, m), 

2.22 (3H, br, s), 2.35 (3H, s), 3.06 (3H, s), 3.06-3.10 (1H, m), 4.23 
(1H, d, J = 13.8Hz), 5.12 (1H, d, J = 7.9Hz), 6.72 (1H, d, J = 6.3Hz), 
7.0-7.3 (3H, m), 7.3-7.45 (2H, m), 7.45-7.6 (1H, d, J = 6.9Hz), 7.67 
(1H, d, J = 7.5Hz), 8.94 (IH.s) 
10 Mass (APCI) : 474 (M* + 1) 

Example 5 3 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
15 2,3-dihydro-5-methoxymet hyl-9-methyl-2-oxo- 1 H-1,4- 

benzodiazcpin-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 178. 1-182. 1°C 
20 IR (Nujol, cm ') : 1640 

'H-NMR (DMS0-d 6) <S) : 1.4-1.9 (8H, m), 1.9-2.1 (2H, m), 
2.22 (3H, s), 2.38 (3H, s), 3.35 (3H, s), 3.3-4.1 (4H, m), 4.00 (1H, d, 
J=16.9Hz), 4.52 (2H, m), 5.0-5.3 (2H, m), 6.74 (1H, br, s), 7.0-7.7 
(7H, m), 8.88 (1H, br, s) 
25 Mass (APCI) : 532 (M + + 1) 
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Example M 

N-[(3RS)-5-CycIohexyl-l-cyclohexylcarbonyImethyl-2,3- 
5 dihydro^-mcthyl^-oxo-lH-l^-benzodiazepin-S-ylj-N'^S- 
methy]phenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 159. 3-169. 6°C 
IR (Nujol, cm' 1 ) : 1710, 1640, 1600 

'H-NMR (DMSO-d 6 ,tf) : 1.0-2.1 (20H, m), 2.22 (3H, s), 2.33 
(3H, s), 2.3-2.6 (1H, br, s), 2.94 (1H ? br, s), 4.10 (1H, d, J=17.4Hz), 
4.89 (1H, d, J=17.4Hz), 5.06 (1H, d, J = 8.4Hz), 6.71 (1H, d, J = 5.5Hz), 
7.0-7.6 (7H, m), 8.81 (1H, br, s) 

Mass (APCI) : 530 (1VT + 1) 

Example 

N-f(3RS)-2,3-Dihydro-l, 9-dimethyl-5-(4-methylpiperazin-l- 
yl)-methyI-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 136. 2-140. 1°C 
IR (Nujol, cm ') : 1650, 1600 



278 



WO 98/15535 

PCT/JP97/03483 



'H-NMR (DMSO-d 6 ,tf) : 2.07 (3H, s), 2.21 (3H, s), 2.27 (3H, 
2.35 (3H, s), 2.0-2.6 (4H, m)> 2.9-3.2 (5H, m)) 4.11 (1 H , d, 

J = H.6H2), 5.07 (1H, d, J = 8,1H Z ), 6.7-6.9 (1H, br, s), 7.0-7.8 (7H 
m) 

5 Mass (APCI) : 449 (M* + 1) 

Example 

N-[(3RS)-l-(3- a zabicyclo[3.2.2]non-3-y])carbony]methyl- 
0 2 ' 3 - di hydro-5-(N > N-dimethya m ino m e,hy])-9- m e,hyl-2-oxo-lH-l,4- 
b e n Z odia Z epin-3-y|]-N'- ( 3- m ethy.phenyl)urea was prepared in a 
similar manner lo that ot Example 59. 

up : 154. 0-156. 9°C 

IR (Nujol, cm 1 ) : 1650, 1610 

"H-NMR (DMSO-d 4 ,d) : 1.4-1.8 (8H, m), 1.9-2.1 (2H, m), 

2- 22 (3H, br, ,), 2.25 (6H, br, s) . 2.37 (3H, br, s), 3.0-3.2 (,H, „), 

3- 4-3.9 (5H, m), 3.9-4.1 (1H, m), 4.9-5.1 (1H, m), 5.13 (1 H( d, 
J=8.0Hz), 6.73 (1H, m), 7.0-7.2 (2H, m), 7.2-7.4 (2H, m), 7.4-7.5 
(1H, m), 7.8-7.9 (1H, m), 8.88 (1H, br, s) 

Mass (APCI) : 545 

Example 5_2 

N-f(3RS)-l-(3-a Z abicyclo[3.2.2Jnon-3-yl)carbonylme,hyl-5- 
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' : '" :,< "' r '>Py'-2.3-d.h,d,o.9. m c.h yI .2.oxo. 1H . 1 ,4.b«„ 2 oc 1 iazepi„.3. 
»l]-N--(3-..*,lp».. J l)„„. „ as p(epared in , sjmi , ar manncr i(> 

of Example 59. 



5 mp : 172. 0-174. 4°C 

IR (NujoJ, cm 1 ) : 1680. 1650, 1610 

'H-NMR (DMSO-d 6 ,tf ) : 0.7-0.9 (2H , m)( 0.9-1.3 (2H m) 
1-4-1.9 (8H, -). 1.9-2.2 (3H. m), 2.22 (3H, s), 3.38 (3H. .). 3 1-3 4 
(2H. »). 3.6-3.9 (2H, m), 4.00 (1H, d, ,. 16Hl)t 5.04 (1H, d, J=16Hz) 
» 5.06 (lH,d, W , Hl)l 6.71 (,H. d. ,.,..„„. 7.0-7.3 (4H. 7 3/ 
7-45 (1H, n) , 7 . 45 . 7 . 6 (1H> m)> y 6 _ ? g (ih m) g ^ ^ h ^ ^ 

Mass (APCI) : 528 (M* + 1) 



Exampl f <ft 



15 



N -K»«)-«-P-A»ibl. T .,.„.2.2J....,. 7l)e „ llo ., |llI ., |ly| . 
2 ' 3 - ,i, "" 1 ™^--»bu, y ,.9. n ,e lh>1 . 2 . <)K0 . 1 H. 1 , 4 . beni ,. odiazep . ii . 3 _ ylJ _ 
N'-(3. m c,hy, pt ,cn y , )urea was prepar£d „ , ^ ^ ^ ^ ^ 
Example 59. 



20 



mp : 133. 6-135. 4°C 

IR (Nujol, cm"') : 1650, 1610 

'H-NMR (DMSO-d 6 ,d) : 0.94 (6H, d, J = 6 .6Hz), 1 4-1 9 (8H 
-M.9-2.1(2H.n.). 2.22 (3H, br , s), 3.37 (3H, br . .), 2.1-2.2 (1H ' 
» 2-6-2.8 (2H, m), 3.0-3.2 (1H, m)l 3.5-4.0 (3H, m), 4.01 (1 „ d 
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J = 16Hz), 5.00 (1H, d, J = 16Hz), 5.11 (1H, d, J = 8.6Hz), 6.73 (1H, m), 
7.0-7.6 (7H, ra), 8.85 (1H, br, s) 

Mass (APCI) : 544 (M* + 1) 

Example SQ 

A mixture of (3RS)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)-carbonylmethyl]-2,3-dihydro-5-ethyl-9-melhyl-lH-l,4- 
benzodiazepin-2-one (310mg) and 3-methylpheny I isocyanate 
(113mg) in tetrahydrofuran (8ml) was stirred at room temperature for 
1 hour. The reaction mixture was evaporated in vacuo to dryness. 
The residue was triturated in diisopropy] ether and collected by 
filtration to afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl 2,3-dihydro-5-ethyl-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (360mg, 86.2% yield) 
as a crystalline powder. 

mp : 130. 1-133. 0°C 

IR (Nujol, cm 1 ) : 1650, 1610 

l H-NMR (DMSO-d 6 ,c5) : 1.26 (3H, t, J = 7.3Hz), 1.4-1.9 (8H, 
m), 1.9-2.1 (2H, m), 2.22 (3H ? s), 2.37 (3H, s), 2.7-3.0 (2H, m), 
3.0-3.4 (2H, m), 3.7-3.9 (2H, m), 3.98 (1H, d, J=16.2Hz) ? 5.08 (1H. d, 
J=16.0Hz), 5.14 (1H, d, J = 7.7Hz), 6.71 (1H, d, J = 6.5Hz), 7.0-7.6 
(7H, m), 8.86 (1H, br, s) 

Mass (APCI) : 516 (M + + 1) 
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Example 60(1) 

N-[(3RS)-l-(Pipcridin-l-yI)carbonylmethyl-5,9-dimethyl-2,3- 
dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N*-(3-methylphenyl)urea 
was prepared in a similar manner to that of Preparation 59-5. 

Example 

N-[(3RS)-l-(cis-2,6-Dimethyipiperidin-l-yl)carbonylmelhyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazcpin-3-yl]-N'-(3- 
melhylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example fipp) 

N-[(3RS)-l-((2RS)-2-Hydroxymcthylpiperidin-l- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methy]phenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 60(4) 

N-[(3RS)-l-((3RS)-3-Carbamoylpiperidin-l- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
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benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 60(5) 

N-[(3RS)-l.((3RS)-3-Hydroxymethylpiperidin-l- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-y]]-N'-(3-methylpheny])urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example fin(fi) 

N-[(3RS)-l-(4-Hydroxypiperidin-l-yl)carbonylmcthyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-lH-I ; 4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example fin(7) 

N-[(3RS)-l-(4-Oxopiperidin-l-yl)carbonylmethyl-5,9- 
dimethyl-2,3-dihydro-2-oxo-l H-l ,4-bcnzodiazcpin-3-yl]- N '-(3- 
methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

Example fiflfK) 
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N-[(3RS)-l-(4-PhenyIpiperidin-l-yl)carbonylmethyl-5,9- 
dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
5 Preparation 59-5. 

F.xnmplr *n(Q) 

N-((3RS)-l-(4-Benzylpiperidin-l-yl)carbonylmethyl-5,9- 

10 dimethyl^^-dihydro^-oxo-lH-M-benzodiazepin^-ylJ-N'-p- 
melhylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



15 



20 



Example 60(10) 

N-[(3RS)-l-(4-Acetylpiperidin-l-yl)carbonylmcthyl-5,9- 
dimethyl-2 ; 3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that 
Preparation 59-5. 

Example 6flXH) 



N-[(3RS)-l-(N,N-Diisopropylamino)carbonylmethyl-5,9- 
dimethyl-2 ) 3-dihydro-2-oxo-lH-l,4-bcnzodiazepin-3-yl]-N'-(3- 
25 methylphenyl)urea was prepared in a similar manner to that of 
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Preparation 59-5. 
Example 

N-[(3RS).l-(2-Hydroxyethylamino)carbonylmethyl-5,9- 
dimethyl-Z^-dihydro^-oxo-lH-l^-benzodiazepin-S-ylJ-N'^S- 
methylpheny])urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 

N-[(3RS)-l-(l-Methyl-l-phcnylethylamino)carbony]methyI- 
5,9-dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

Example 60(14) 

N-f(3RS)-l-(2-(2-Hydroxyethyl)piperidin-l- 
yl)carbonylmethy]-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N , -(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example fifUl <?) 
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N-[(3RS)-l-(N,N-Diisobutylamino)carbonylmethyl-5,9- 
dimethy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methy]phenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 60(1*) 

N-[(3RS)-l-(4-Phcny]piperazin-l-yl)carbonylmethyl-5,9- 
dimethy]-2,3-dihydro-2-oxo-lH-l,4-bcnzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 6(1(17) 

N-{(3RS)-l-[4-[(Pyrrolidin-l-yl)carbonylmethyl]piperazin-l- 
yl]carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl}-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Examplr ftOflff) 

N-{(3RS)-l-[4-(Pyridin-2-yl)piperazin-l-yl]carbonylmethyl- 
5 ) 9-dimethyl-2.3-dihydro-2-oxo-lH-l,4-bcnzodiazepin-3-y]}-N'-(3- 
methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 
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Example 6I1412J 

N-{(3RS)«l-[4-(Pyrimidin-2-yl)piperazin-l- 
yl]carbonylmethyl-5,9-dimethyl-2 ? 3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl}-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 61 

N-[(3RS)-l-CyclohexylcarbonylmethyI-2,3-dihydro-5-ethyl-9- 
methy]-2-oxo-lH-l,4-benzodiazepin-3-y]]-N t -(3-methylphenyl)urea 
was obtained in a similar manner to that of Example 59. 

mp : 161. 2-164. 0°C 

IR (Nujol, cm' 1 ) : 3350, 1730, 1680, 1650 
'H-NMR (DMSO-d 6 ,(5) : 1.0-1.4 (8H, m), 1.5-2.0 (5H, m), 
2.22 (3H, s), 2.35 (3H, s), 2.2-2.5 (1H, m), 2.8-3.1 (2H, m), 4.11 (1H, 
d, J=17.6Hz), 5.04 (1H, d, J = 17.6Hz), 5.21 (1H, d, J = 7.4Hz), 6.72 
(1H, d, J = 6.6Hz), 7.0-7.7 (7H, m), 8.99 (1H, s) 
Mass (APCI)(e/z) : 475 (NT + 1) 

Example 6? 

N-[(3RS)-l-C>xIohcxylcarbonylmethyl-2,3-dihydro-5- 
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isoprop y l-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphcnyl)urea was obtained in a similar manner to that of 
Example 59. 

5 mp : 142.4-146.1 °C 

IR (Nujol, cnr') : 3320, 1730, 1680, 1650 

'H-NMR (DMSO-d 6l (5) : 1.09 (3H, d, J=7.7Hz), 1.22 (3H, d, 
J=6.5Hz), 1.0-1.4 (5H, m), 1.5-1.8 (4H, m), 1.8-2.0 (1H, m), 2.22 
(3H, s), 2.34 (3H, s), 2.3-2.5 (1H, m), 3.2-3.5 (1H, m), 4.11 (l H , d, 
10 J=17.4Hz), 4.94 (1H, d, J=17.4Hz), 5.08 (1H, d, J = 7.8Hz), 6.6-6.8 
(1H, m), 7.0-7.6 (7H, m), 8.84 (1H, s) 
Mass (APCI)(e/z) : 489 (M* + 1) 



15 



20 



25 



Example 6^ 

N-[(3RS)-l-Cycloheptylcarbonylmethyl-2,3-dihydro-5,9- 
dimcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N*-(3- 
methyl P henyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 171. 3-174. 6°C 

IR (Nujol, cm 1 ) : 3360, 1720, 1660, 1640 

'H-NMR (DMSO-d 6 ,d>) : 1.2-2.0 (2H, m), 2.22 (3H, s), 2.33 
OH, s), 2.4-2.7 (1H, m), 4.09 (1 H, d, J=18Hz), 5.00 (1H, d, J = 18Hz), 
5-06 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 8.86 (1H, s) 
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Mass (APCI)(e/z) : 475 (M* + 1) 
Examplr 64 

N-[(3RS)-l-Cyclohexylcarbonylmethyl-5-cyclopropyl-2,3- 
dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 143. 6-144. 2°C 

IR (Nujol, cm 1 ) : 3370, 1720, 1680, 1650 
'H-NMR (DMSO-d 6 ,<5) : 0.8-1.4 (9H, m), 1.5-2.0 (5H, m), 
2.1-2.5 (2H, m), 2.22 (3H, s), 2.34 (3H, s), 2.8-3.0 (1H, m), 4.09 (1H, 
d, J = 17Hz), 4.94 (1H, d, J=17Hz), 5.06 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, 
m), 7.0-7.8 (7H, m), 8.8-9.0 (1H, m) 

Mass (APCI)(e/z) : 487 (M + + 1) 

Example 

N-[(3RS)-l-Cyc!opentylcarbonylmethy]-2,3-dihydro-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 150. 1-155. 5°C 
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IR (Nujol, cm 1 ) : 3280, 1720, 1670, 1645 

'H-NMR (DMSO-d.,«J> : 1.4-1.9 (8H, m), 2.22 (3H, s), 2.33 
OH, .). 2.47 (3H, s), 2.8-3.0 (1H, m ), 4.10 (1H , d, J=17.5Hz), 4.97 
(1H, d, J=17.5Hz), 5.08 (1H, b), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m ), 
5 8.86 (1H, s) 

Mass (APCI)(e/z) : 447 (M* + 1) 
Example 6f. 

- N '-[(3RS)-l-(A2acycIooctan-l-yl)carbonylmethyl-2 1 3- 

dihydro-5- e thyl-9- m e,hyl-2-oxo-lH-l ! 4-bcn Z odia 2e p ln -3-y| ] -N'-(3- 
methylphenyDurca was obtained in a similar manner to that of 
Example 59. 

mp : 189. 0-189. 5°C 

IR (Nujol, cm 1 ) ; 3350, 1690, 1630 

'H-NMR (DMSO-d ft ,c?) : 1.23 (3H, t, J =7 .3Hz). 1.3-1.9 (10H, 
»)■ 2-22 (3H, s), 2.36 (3H, s), 2.7-2.95 (2H, m)> 2.95-3.35 (2H, m ), 
3.35-3.60 (2H, m),3.15 (1H, d, J=16.0Hz), 4.94 (1H, d, J=16.0Hz), 

^•13 (1H, d, J=8 .5Hz), 6.71 (,«, d, J = 6.4Hz), 7.0-7.6 (6H, m ), 8.83 

(1H, s) 

Mass (APCI)(c/z) : 504 (M + + 1) 
Exnmpl- *7 
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N-[(3 RS)-l-( Azacyclooc tan- 1 -yl)carbonylme thy 1-2,3 - 
dihydro-5-isopropyl-9-methyl-2-oxo-lH-l ,4-benzodiazcpin-3-yl]-N'- 
(3-methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

rap : 131. 7-132. 8°C 

IR (Nujol, cm ') : 3320, 1685, 1645, 1605 

'H-NMR (DMSO-d^.S) : 1.12 (3H, d, J=7.0Hz), 1.21 (3H, d, 
J = 6.5Hz), 1.3-1.9 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (5H, 
m), 3.98 (1H, d, J = 16.0Hz), 4.87 (1H, d, J=16.0Hz), 5.09 (1H, d, 
J = 8.5Hz), 6.72 (1H, d, J = 6.2Hz), 7.0-7.6 (7H, m), 8.82 (1H, s) 

Mass (APCI)(e/z) : 518 (M* + 1) 

Example fift 

N-[(3RS)-l-(Azacyclooctan-l -yl)carbonylmethyl-5- 
cyclopropyl-2,3-dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-methylphcnyl)urea was obtained in a similar manner to that 
of Example 59. 

mp : 177. 7-179. 2°C 

IR (Nujol, cm 1 ) : 3300, 1660, 1630, 1605 

'H-NMR (DMSO-d 6 ,(5) : 0.7-1.3 (4H, m), 1.3-1.9 (10H, m), 
2.0-2.2 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (4H, m), 3.96 (1H, 
d, J=16.0Hz), 4.90 (1H, d, J = 16.0Hz), 5.05 (1H, d, J = 8.5Hz), 6.7-6.9 
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(1H, m), 7.0-7.8 (7H, m), 8.79 (1H, s) 
Mass (APCI)(e/z) : 516 (M* + 1) 



Example ISQ 



N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-2,3- 

dihydro-5-isobutyl-9-mcthyl-2-oxo-lH-l,4-bcnzodiazcpin-3-yl]-N'- 
(3-methylphenyl)urea was obtained in a similar manner lo that of 
Example 59. 



mp : 131. 6-133. 4"C 

IR (Nujol, cm ") : 3370, 3320, 1700, 1635, 1605 
'H-NMR (DMSO-d 6 ,d) : 0.94 (6H, d, J = 6.4Hz), 1.3-1.9 (10H, 
m), 2.1-2.3 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 2.68 (2H, d, J = 6.7Hz), 
3.0-3.6 (4H, m), 3.97 (1H, d, J=16.1Hz), 4.88 (1H, d, J=16.1Hz), 
5.12 (1H, d, J=8.5Hz), 6.72 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.84 
(1H, s) 

Mass (APCI)(e/z) : 532 (M* + 1) 



Example JO 



N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-5- 
cyclohexyl-2,3-dihydro-9-methyl-2- 0 xo-lH-l,4-benzodiazepin-3-yl]- 
N'-(3-methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 
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mp : 153. 6-155. 3°C 

1R (Nujol, cm 1 ) : 3360, 3330, 1695, 1650, 1630 
'H-NMR (DMSO-d & ,£) : 1.1-2.1 (20H, m), 2.22 (3H, s), 3.37 
(3H. s), 2.8-3.0 (1H, m), 3.0-3.6 (4H, m), 3.98 (1H, d, J=16.0Hz), 
4.84 (1H, d, J = 16.0Hz), 5.08 (1H, d, J=8.3Hz)/6.7-6.8 (1H, m), 
7.0-7.6 (7H, m), 8.83 (1H, s) 

Mass (APCI)(e/z) : 558 (M* + 1) 

Fxamplp 71 .] 

N-[(3RS)-5-Acctoxymelhyl-l-(azacyclooctan-l- 
yl)carbonylmethyl-2,3-dihydro-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urca was obtained in a 
similar manner to that of Example 32. 

mp : 112. 2-114. 2°C 

IR (Nujol, cm ') : 3330, 1735, 1680, 1640 

'H-NMR (DMSO-d 6 ,di ) : 1.2-1.8 (10H, m), 2.06 (3H, s), 2.22 
(3H, s), 2.30 (3H, s), 2.9-3.6 (4H, m), 3.97 (1H, d, J = 16Hz), 4.8-5.0 
(2H, m), 5.18 (1H, d, J = 8.4Hz), 5.35 (1H, d, J=16Hz), 6.7-6.8 (1H, 
m ), 7.0-7.2 ( 3H, m ), 7.2-7.4 ( 2H, m ), 7.4-7.7 ( 2H, m ), 8.87 ( 1H, 
s) 

Mass (APCI)(e/z) : 506 (M* + 1) 
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Example 1\ .7 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-2,3- 

dihydro-5-hydroxymethyl-9- me thyl-2-oxo-lH-l,4-benzodiazepin-3- 
5 yl]-N'-(3- me thylphenyl)urea was obtained in a similar manner to that 
of Preparation 14. 



nip : 214. 5-216. 0°C 

IR (Nujol, cm 1 ) : 3380, 3280 ? 1690, 1615 

'H-NMR (DMSO-d 6 ,tf) : 1.2-1.9 (10H, m), 2.22 (3H, s), 2.38 
(3H, s), 2.9-3.2 (1H, m), 3.2-3.4 (3H, m), 3.99 (1H, d, J=16Hz), 4.56 
(1H, s), 4.57 (2H, s), 4.97 (1H, d, J=16Hz), 5.22 (1H, d, J = 8.5Hz), 
6.72 (1H, d, J=6.6Hz), 7.0-7.7 (7H, m), 8.89 (1H, s) 

Mass (APCI)(e/z) : 506 (M* + 1) 



10 



15 



Exnmple 7l--t( 1 ) 

To a solution of N-f (3RS)-l-(azacyclooctan-l- 

yl)carbonylmethyl-2,3-dihydro-5-hydroxyniethyl-9- m ethyl-2-oxo-lH- 
20 l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl) U rea (300mg) and 
diisopropylethylamine (115mg) in methylene chloride (4ml) was 
added methanesulfonyl chloride (102mg) under stirring and cooling in 
an ice-bath. The mixture was stirred under the same conditions for 
4 hours. A mixture of 50% aqueous dimethylamine (2ml) and 
25 tetrahydrofuran (2ml) was added to the reaction mixture obtained 



294 



WO 98/15535 



PCT/JP97/03483 



above and the resultant mixture was stirred under cooling in an ice- 
bath for 3.5 hours. Ethyl acetate and water were added to the 
reaction mixture. The separated organic layer was washed with 
water and brine, and dried over sodium sulfate. The solvent was 
5 evaporated in vacuo to afford a residue, which was triturated in 
diisopropyl ether and collected by filtration to give N-[(3RS)-1- 
(azacyclooctan- l-yl)car bony lmc thy 1-2,3 -dihydro-5-(N t N- 
dimethylamino)methyl-9-methyl-2-oxo-lH-l,4-benzodia2epin-3-yl]- 
N*-(3-mcthy!phenyl)urea as crystalline powder (209mg, 66.2% yield). 

mp : 147. 9-149. 1°C 

1R (Nujol, cm' 1 ) : 3450, 1670, 1650, 1610 

l H-NMR (DMSO-d 6 ,(5) : 1.2-1.9 (10H, m), 2.22 (3H, s), 2.25 
(6H, s), 2.37 (3H,s), 3.0-3.6 (4H, m), 3.52 (2H, s), 3.97 (1H, d, 
J = 16Hz), 4.86 (1H, d s J=16Hz), 5.13 (1H, d, J = 8.4Hz), 6.7-6.8 (1H, 
m). 7.0-7.5 (6H, m), 7.7-7.9 (1H, m), 8.87 (1H, s) 
Mass (APCI)(e/z) : 533 (IvT + 1) 

Example 71-M?) 

A mixture of N-f (3 RS)- 1 -( Azacyclooctan- 1 - 

yl)carbonylmethyl-2,3-dihydro-5-hydroxymethyl-9-methyl-2-oxo-lH- 
l,4-benzodiazepin-3-yl]-N , -(3-methylphenyI)urea (1.50mg) and 
manganese dioxide (15. Og) in acetone (40ml) was stirred at ambient 
temperature for 5 hours. The undissolved substances were removed 
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by filtration. The filtrate was evaporated in vacuo to afford a 
residue, which was triturated in diisopropyl ether and collected by 
filtration to give N-[(3RS)-l-(azacyclooctan-l-yl)carbonylmethyl- 
2,3-dihydro-5-formyl-9-methyl-2-oxo-lH-l ) 4-benzodiazepin-3-yl]- 
5 N'-(3-methylphenyl)urea as crystalline powder (1.20g, 80.2% yield). 



mp : 137. 9-141. 0°C 

IR (Nujol, era' 1 ) : 3350, 1710, 1680, 1640 

'H-NMR (DMSO-d fi ,d>) : 1.2-1.9 (10H, m), 2.23 (3H, s), 2.39 
(3H, s), 2.8-3.6 (4H, br), 3.98 (1H, d, J=16Hz), 4.94 (1H, d, J=16Hz), 
5.47 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 8.97 (1H, s), 
9.64 (1H, s) 

Mass (APCI)(e/z) : 504 (M* + 1) 



Example 77 



N-[(3RS)-l-CyclooctylcarbonylmethyI-2,3-dihydro-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N , -(3- 
methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 



mp : 162. 9-164. 4°C 

IR (Nujol, cm 1 ) : 3350, 1720, 1680, 1640, 1605 
'H-NMR (DMSO-d ft! (5) : 1.3-2.0 (14H, m), 2.22 (3H, s), 2.33 
(3H, s), 2.47 (3H, s), 2.5-2.7 (1H, m), 4.09 (1H, d, J = 18Hz), 5.00 
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(1H, d, J = 18Hz), 5.07 (1H, d, J = 9.4Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, 
m), 8.85 (1H, s) 

Mass (APCI)(e/z) : 489 (M* + 1) 

Example 7T 

N-[(3RS)-1 -Cyclo hex ylcar bo n vim e thy 1-2,3 -dihydro-5- 
isobutyl-9- methyl- 2-oxo-l ,H- 1 ,4-benzodiazepin-3-yl]-N '-(3- 
methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 152. 3-154. 8°C 

IR (Nujol, cm 1 ) : 3410, 3250, 1730, 1680, 1650 
1 H - N M R (DMSO-d 6 ,tf ) : 0.94 (6H, d, J = 6.6Hz), 1.1-1.4 (5H, 
m), 1.5-2.0 (5H, m), 2.0-2.2 (1H, m), 2.22 (3H ? s), 2.32 (3H, s), 
3.3-3.6 (1H S m), 3.6-3.8 (2H, m), 4.72 (1H, d, J = 17.6Hz), 4.89 (1H, d, 
J=17.6Hz); 5.09 (1H, d, J = 8.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, m), 
8.83 (1H, s) 

Mass (APCI)(e/z) : 503 (M + + 1) 
Example 14 

N-{(3RS)-2,3-dihydro-5,9-dimcthy]-l-[N-mcthyI-N-(2- 
pyridyl)amino]carbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl}- 
N ? -(3-methyIphenyl)urea was obtained in a similar manner to that of 
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Example 59. 



mp : 222. 3-224. 2°C 

IR (Nujol, cm 1 ) : 3280, 1680, 1670, 1650 

'H-NMR (DMSO-d 6> <5) : 2.21 (3H, s), 2.25 (3H, s), 3.23 (3H, 
s), 2.47 (3H, s), 4.13 (1H, d, J=17Hz), 4.91 (1H, d, J=17Hz), 5.09 
(1H, d, J = 7.9Hz), 6.6-6.8 (1H, br), 7.0-7.7 (9H, m), 7.8-8.0 (1H, m), 
8.4-8.6 (1H, m), 8.91 (1H, s) 

Mass (APCI)(e/z) : 485 (M + + 1) 



Example 7 s fl)-1 



To a suspension of sodium hydride (31mg, 60% in mineral oil) 
in tctrahydroruran was added ethyl diethylphosphonoacetate (195mg) 
under stirring and cooling in an ice-bath. After stirring for 15 minutes, 
a solution of N-f(3RS)-l-(azacyclooctan-l-yl)carbonylmeihyl-2,3- 
dihydro-5-formyl-9-mcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
N'-(3-methylpheny])urea (300mg) in tetrahydrofuran (5ml) was added 
to the reaction mixture under the same conditions. The mixture was 
•stirred at ambient temperature for 4 hours. To a reaction mixture 
was added 0.1N aqueous hydrochloric acid (20ml) and the resultant 
mixture was extracted with ethyl acetate. The separated organic 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated in vacuo to afford a residue. 
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which was subjected to column chromatography on silica gel eluting 
with a mixture of toluene and ethyl acetate (3:1) to give N-[(3RS)- 
l-(azacyclooctan-l-yl)carbonylmethyl-2,3-dihydro-5-((EZ)-2- 
(ethoxycarbonyl)ethenyl)-9-methyl-2-oxo-lH-l,4-bcnzodiazepin 
-3-yl]-N'-(3-methylphenyl)urea (266mg, 77.8% yield) as crystalline 
powder. 

mp : 175. 2-177. 7°C 

IR (Nujol, cm' 1 ) : 3260 ? 1730, 1700, 1665, 1620 
'H-NMR (DMSO-d 6 ,£) : 1.21 (3H, t, J = 7.1Hz), 1.2-1.8 (10H t 
m), 2.27 (3H, s), 2.34 (3H, s), 3.0-3.6 (4H, m), 4.10 (2H, q, J = 7.1Hz), 
3.9-4.1 (1H, m), 4.86 (1H, d, J=16Hz), 5.3-5.5 (1H, m), 6.8-6.9 (1H, 
m), 7.0-7.4 (9H, m), 9.54 (1H, s), 10.22 (1H, s) 
Mass (APCI)(e/z) : 574 (M + + 1) 

Example 7S(T)>7 

A mixture of N-[(3 RS)-1 - (azacyclooctan - 1 - 

yl)carbonylmethyl-5-((EZ)-2-(ethoxycarbonyl)ethenyl)-2,3-dihydro- 
9-methyl-2-oxo- 

lH-l,4-benzodiazepin-3-yl]-N'-(3-methylpheny])urea (230mg) and 
IN sodium hydroxide (1.6ml) in, 1 ,2-dimethoxyethane (6.0ml) was 
stirred at ambient temperature overnight. Ethyl acetate and water 
were added to the reaction mixture. The separated aqueous layer 
was made acidic with IN aqueous hydrochloric acid and extracted 
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with ethyl acetate. The extract was dried over magnesium sulfate 
and evaporated in vacuo to afford a residue, which was triturated in 
diisopropyl ether and collected by filtration to give N-[(3RS)-1- 
(azacyc]ooctan-l-yl)carbonyI m ethyl-2,3-dihydro-5-((EZ)-2- 

carboxylethenyD^-methyl^-oxo-lH-l^-benzodiazepin-a-yll-N'-CS- 
methylphenyl)urea (80mg. 36.6% yield) as crystalline powder. 

mp : 129. 3-134. 1°C 

IR (Nujol, cm 1 ) : 3200, 1710, 1660, 1630 

'H-NMR (DMSO-d 6 ,d>) : 1.2-1.8 (10H, m), 2.34 (3H, s), 2.26 
(3H, s), 3.0-3.6 (4H, m), 4.05 (1H, d, J=17Hz), 4.86 (1H, d, J = 17Hz), 
5-4-5.6 (1H, m) , 6.8-6.9 (1H, m), 7.0-7.4 (9H, m), 10.26 (1H, s) 

Mass (APCI)(e/z) : 546 (M* + 1) 



F.xamplf 7*C>) 



A mixture of N-[(3RS)- 1 -(Azacyclooctan- 1 - 

yl)carbonylmethyI-2,3-dihydro-5-formy]-9-methyl-2-oxo-l H -l,4- 
20 benzodiazepin-3-yl]- N '-(3-methylphenyl)urea (300mg), 

hydroxylamine hydrochloride (41mg) and sodium acetate (51mg) in 
acetic acid (1.5ml) was stirred at ambient temperature for 2.5 hours. 
Acetic anhydride (0.4ml) was added to the reaction mixture, and the 
resultant mixture was stirred at 90'C for 1 1 .5 hours. After the 
25 reaction mixture was allowed ,o cool to ambient temperature, ethyl 
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acetate and aqueous sodium hydrogen carbonate were added into the 

mixture successively under stirring. The separated organic layer 

was washed with aqueous sodium hydrogen carbonate and brine, and 

dried over magnesium sulfate. The solvent was evaporated in vacuo 

to afford a residue, which was subjected to column chromatography 

on silica gel eluting with a mixture of toluene and ethyl acetate (4:1) 

to give N-[(3RS)-l-(azacyclooctan-l-y!)carbonylmethyl-5-cyano- 

2,3-dihydro-9-methyl-2-oxo-lH-l,4-bcnzodiagepin-3-yl]-N'-(3- 
methylphenyl)urea as crystalline powder (80mg). 

mp : 213. 4-216. 7°C 

IR (Nujoi, cm 1 ) : 3300, 2210, 1690, i656 

l H-NMR (DMSO-d 6J tf ) : 1.2-1.9 (10H, m), 2.25 (3H, s), 2.38 
(3H, s), 2.9-3.8 (4H, m), 4.22 (1H, d, J = 16Hz), 5.06 (1H, d, J=16Hz), 
5.37 (1H, d, J = 8.1Hz), 6.7-6.9 (1H, m), 7.0-7.8 (9H, m), 9.4-9.7 (1H, 
m) 

Mass (APCI)(e/z) : 501 (M + + 1) 
Examp1tv76(1 ) 

To a solution of (3S)-3-amino-l -cyclohexylcarbonylmethyl- 
5-ethyl-9-methyI-2,3-dihydro-lH-l,4-benzodiazepin-2-one (6.30g) 
in tetrahydrofuran (100ml) was added m-tolyl isocyanate (2.62g) 
under stirring at ambient temperature. The mixture was stirred 
for 3 hours further under the same conditions. After removal of the 
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solvent in vacuo, the residue was dissolved in ethyl acetate and 
washed with a diluted hydrochloric acid, a diluted aqueous sodium 
bicarbonate and water successively. The organic extract was 
dried over magnesium sulfate and evaporated in vacuo to afford 
an oil (9.36g), which was subjected to column chromatography on 
silica gel eluting with a mixture of methylene chloride and methanol 
(50:1). The fractions containing the desired product were 
combined and evaporated in vacuo to give N-[(3S)-1- 

cyclohexylcarbonylmethy 1-5 -ethyl-9- methyl- 2-oxo-2,3 -dihydro-lH- 
l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (6.34g, 72.4%) as 
an amorphous mass. 

'H-NMR (CDClj.tf): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.4Hz), 
1.55-1.9 (5H, m), 2.02 (1H, br. s), 2.2-2.35 (1H, m), 2.29 (3H, s), 
2.33 (3H, s), 2.92 (2H, q, J = 7.4Hz), 3.77 (1H, d, J = 17.2 Hz), 5.06 
(1H, d, J = 17.2Hz),5.48(lH, d, J = 8.3Hz), 6.7-7.4 (8H, m) 

APCI-MS(m/z): 475 (M + +1) 

[<X]™ = - 53.36° (C=1.16, CHCI3) 

Example. 76(7) 

N-[(3R)-l-cyclohexylcarbonylmethyl-5-ethyl-9-methyl-2-oxo- 
2,3-dihydro-lH-l,4-bcnzodiazcpin-3-yl]-N , -(3-mcthylphenyl)urca 
was obtained in a similar manner to that of Example 76(1). 
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'H-NMR (CDClj.d): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.4Hz), 
1.55-1.9 (5H, m), 1.95-2.35 (2H, m), 2.29 (3H, s), 2.32 (3H, s), 2.92 
(2H, q, J=7.4Hz), 3.77 (1H, d, J=17.2Hz), 5.06 (1H, d, J = 17.2 Hz), 
5.48 (1H, d, J = 8.3Hz), 6.7-7.4 (8H, m) 

APCI-MS(m/z): 475 (M* +1) 

[a] 3 * = - 50.92° (C=1.08, CHC1 3 ) 
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CLAIMS 



1. A Compound of the formula: 




Wherein 
R l is 

(1) lower alky]; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lower)alkyl; 

(4) heterocyclic(lower)alkyl which may have one or more 
suitable subst ituent(s); 

(5) aryl(lower)alky] which may have one or more suitable 
substituent(s); 

(6) carboxy(lower)alkyl; 

(7) protected carboxy(lo wer)alkyl; or 

(8) O 
II 

-A- C- R 5 
[wherein 

A is lower alkylcne and 
R 5 is 
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(a) lower alkyl, 

(b) C 3 -C a cycloalky), 

(c) adamantyl, 

(d) aryl which may have one or more suitable 
subslituent(s), 

(e) amino which may have one or two suitable 
substituent(s), 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated hetcromonocyclic group containing 
at least one nitrogen atom, which may have one 
or more suitable substituent(s)], 

R : is 

(1) lower alkyl, 

(2) C 3 -C 8 cycloalkyl, 

(3) lower alkoxy (lo wer)alky 1, 

(4) C ? -C s cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)alkylamino(lower)alkyl t 

(6) lower alkylpiperazinyl(lower)alkyl, 

(7) lower alkylthio(lower)alky 1, 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxy(lo wer)a!ky 1, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

(11) aryl which may have one or more suitable 
substitucnt(s), 

(12) cyano, 
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(13) ]ower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) protected carboxy(lower)aJkenyl, 



R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) ary] which may have one or more suitable 
substituent(s), 

(2) pyridyl which may have one or more suitable 
substituent(s), or 

(3) C 3 -C, cycloalkyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)a!kylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower alkyl 
or C 3 -Cj cyc!oalkyl(lower)alkyl, 



or a pharmaceutical^ acceptable salt thereof. 

A Compound of claim 1, 
wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 
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(3) acyloxy(Iower)alkyl; 

(4) heterocyclic(Iower)a]kyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and acyl; 

(5) ary](Jower)aIkyt which may have one or more acyl(s); 

(6) carboxy(lower)alkyl; 

(7) esterified carboxy(Jower)alkyl; or 

(8) O 

- A-C-R 5 
[wherein 
A is lower alkylcne and 
K 5 is * 

(a) lower alkyl, 

(b) C 3 -C a cycloalkyl, 

(c) adamantyl, 

(d) acyl which may have one or more substituent(s) 

(e) selcctcd from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(Iower)alkoxy, 
protected carboxy(lower)alkoxy, nitro, amino and 
diacylamino, 

(e) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, aryl(lower)alkyl and 
pyridyl, 

(f) azabicyclof3.2.2]nonyl, or 
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(g) saturated heteromonocyclic group containing at 
least one nitrogen atom, which may have one or 
more substituen.(s) selected from the group 
consisting of carbamoyl, acyl, hydroxy, 
oxo, aryl, aryl(lower)alkyl, lower alkyl, 
hydroxy(]„wer)alkyI, di(lower)alkylcarbamoyl, 
heterocyclic group, and 

heterocycliccarbonyl(lower)alkyl], 

R 2 is 

(1) lower alkyl, 

( 2 ) C .'-C, cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

( 4 ) C <-C» cycloalkyl(lower)alkyl, 

(5) N '.N-di(lower)alkylamino(lower)alkyl, 

(6) lower alkylpiperazinyl(lower)alkyl, 

(7) lower alkylthio(lower)alkyl, 

(8) hydroxy(lower)aikyl, 

(9) acyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

(") aryl which may have one or more halogen(s), 

<i2) cyano, 

d3) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(is) esterified carboxy(lower)alkenyl, 
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R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) ary] which may have one or more substituent(s) selected 
from the group consisting of lower alkyl, hydroxy, 
lower alkoxy, lower alkylthio, hydroxy(lower)alkyl, 
acyl, halogen, carboxy, protected carboxy, tetrazolyl, 
triphenyl(lower)alkyltetrazolyl, 
hydroxyimino(lower)alkyl, sulfo(lower)alkyl, 
tetrazolyl(lower)alky! and di(lo wer)alkylamino, 

(2) pyridyl which may have one or more lower alkyl(s), or 

(3) C 3 -C s cyeloalkyl], 

R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(lower)alkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower 
alkyl or C,-C„ cycloalky l(lower)alkyl, 

or a pharmaceutical^ acceptable salt thereof. 

3. A compound of claim 1, 
wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 
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(3) lower alkanoyloxy(lower)alkyl; 

(4) heterocycIic(lower)alkyl which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and lower alkanoyl; 

(5) aryl(lower)alkyl which may have one or more lower 
alkanoyl(s); 

(6) carboxy(lower)alkyl; 

(7) lower alkoxycarbonyl(lower)alkyl; or 

(8) O 
II 

- A-C-R 5 

[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(b) C 3 -C 8 cycloalkyl, 

(c) adamantyl, 

(d) aryl which may have one or more substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lower)alkoxy, 
lower alkoxycarbonyl(lower)alkoxy, nitro, amino 
and di(lower alkanoyl)amino, 

(e)amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, phenyl(lo wer)alkyl and 
pyridyl, 
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(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated he! eromonocyclic group containing at 
least one nitrogen atom, which may have one or more 
substituent(s) selected from the group consisting of 
carbamoyl, lower alkanoyl, hydroxy, oxo, phenyl, 
phenyl(lower)alkyl, lower alkyl, 
hydroxy(lower)alkyl, di(lower)alkylcarbamoy!, 
piperidyl, pyridy], pyrimidinyl and 

pyrrol id inylcar bo nyl(lower)alkyl, 
R 2 is 

(1) lower alkyl, 

(2) C 3 -C 8 cycloalkyl, 

(3) lower alkoxy(lo wer)alkyl, 

( 4 ) C 3 -C 8 cycloalkyl(lower)alkyl, 

(5) N,N-di(lower)alkyiamino(lower)alkyl, 

(6) lower alkylpiperazinyI(Io wer)alkyl, 

(7) lower alky It hio( lo wer)a Iky 1, 

(8) hydroxy(lower)alky], 

(9) lower alkanoyloxy(lo wer)alkyl, 

(10) azabicyclof3.2.2]nonyl(lower)alkyl > 

(11) aryl which may have one or more halogen(s), 

(12) cyano, 

(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

d5) lower alkoxycarbonyl(lower)alkenyl, 
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R 3 is indolyj or -NH-R 6 [wherein R* is 
(Dary] which may have one or more subs,ituent(s) 
selected from , he group consisting of lower alkyl, 
hydroxy, lower alkoxy, lower alkylthio, 
Mroxy(lower)alky], lower alkanoyl, halogen, 
carboxy, csierffied carboxy, tetrazolyl, 
triphenyI(Jower)alkyltetrazolyl, 
hydrox y imino(lower)alkyl, sulfo(low er )alkyl, 
«e«razolyl(lower)alkyl, and di(lower)alkylamido, 
(2)pyridyl which may have one or more lower alkyl(s), 
or 

(3)0,-0, cycloaikylj, 
R 4 is 

(1) hydrogen, 

(2) lower alky], 

(3) halogen or 

(4) di(Iower)aJkylamino, 

with proviso that when R< is hydrogen, then R> is lower 
Ikyl or C,-C f cycloalkyl(lower)alky 1, 



a 



or a pharmaceutically acceptable salt thereof. 

A compound of claim 1, 
wherein R 1 is 

(1) methyl, 
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(2) hydroxyethyl, 

(3) acetoxycthyl, 

(4) pyridylmethyl, imidazolylmethyl 

or thienylmelhyl, each of which may have one 
or more substitucnt(s) selected from the group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more substituent(s) 
selected from the group consisting of acetyl, 

(6) carboxymelhyl, 

(7) ethoxycarbonyJmethyl or t-butoxycarbonylmethyl, 
or 

(8) O 
II 

-A -C- R 5 
[wherein 
A is methylene, and 
R 5 is 

(a) methyl, ethyl or l-butyl, 

(b) cyclopropyl, cyclopcntyl, cyclohexyi, 
cycloheptyl or cyclooctyl, 

(c) adamantyl, 

(d) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 

carboxymethoxy, ethoxycarbonylmelhoxy, 

nitro, amino and diacety lamino, 
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(e) amino which may have one or two 

substituent(s) selected from the group 

consisting of methyl, ethyl, t-butyl, 

isopropyl, hydroxyethyl, 

isobutyl, 1-methyM-phenylethyl and 
pyridyl, 

(f) azabicyclof3.2.2]nonyl, or 
(g) pyrrolidinyl, pipcridyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 
from the group consisting of carbamoyl, 
acetyl, hydroxy, oxo, phenyl, benzyl, 
methyl, hydroxymethyl, hydroxyethyl, 
diethylcarbamoyl, piperidyl, 
pyridyl, pyrimidinyl and 
pyrrolidinylcarbonylmethyl], 

R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopentyl, 

(2) cyclopropyl or cyclohexyl, 

(3) methoxymcthyl, 

(4) cyclohexylmethyl, 

(5) N,N-dimethy!aminoniethyl, 

(6) methylpiperazinylmethyl, 
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(7) methy It hiornet hyl, 

(8) hydroxymethyl, 

(9) acctoxymethyl, 

(10) (3-azabicyclo[3.2.2]non-3-yI)methyl, 

(11) phenyl which may have one or more fluorine(s), 

(12) cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) ethoxycarbonylvinyl, 

R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
methylthio, hydroxymethyl, formyl, acetyl, 
chlorine, bromine, carboxy, t-butoxycarbonyl, 
letrazolyl, triphcnylmethyltetrazolyi, 
hydroxyimino methyl, hydro xy im ino e t hyl, 
sulfoethyl, tetrazolylmethyl and 
N,N-dimethylamino, 

(2) pyridyl which may have one or more 
methyl(s), or 

(3) cyclohexyl], 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 
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(3) chlorine, or 

(4) N,N-dimethylamino, 

with proviso that when R 4 is hydrogen, then R 2 is 
isopropyl, isobuty], methyl, isopentyl, 
ethyl, butyl or cyclohexylmethyl, 

a pharmaceutically acceptable salt thereof. 



5. A compound of claim 1, which is a compound of the formula: 



A compound of claim 1, which is a compound of the formula: 




0 
li 

NH-C-NH-R* 



wherein R 2 is lower allcyl or C 3 -C 5 cycloalkyl, 

R 4 is lower alky 1, 

R 5 is C 3 -C, cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 



r a pharmaceutically acceptable salt thereof. 
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wherein R 2 is lower alkyl or C 3 -C, cycloalkyl, 

R 4 is lower alkyl, 

R5 is C 3 -C 5 cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 

>r a pharmaceutically acceptable salt thereof. 

process for preparing a compound of the formula; 
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Wherein 
R 1 is 

(1) lower alky); 

(2) hydroxy(]ower)alkyl; 

(3) protected hydroxy(lower)alkyl; 

(4) heteroc y clic(lower)alkyj which may have one or more 
suitable substituent(s); 

(5) aryI(]ower)alkyl which may have one or more suitable 
substituent(s); 

(6) carboxy(lower)alkyl; 

(7) protected carboxy(lower)alkyl; or 

(8) O 
II 

-A- C- R 5 
[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(b) C,-C 8 cycloalkyl, 

(c) adamantyl, 
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(d) aryl which may have one or more suitable 
substituent(s), 

(e) amino which may have one or two suitable 
substituent(s), 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated heteromonocyclic group containing 
at least one nitrogen atom, which may have one 
or more suitable substituent(s)], 

R 2 is 

(1) lower alkyl, 

(2) C 3 -C 8 cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C 3 -C s cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)aIky)amino(lower)alkyl, 

(6) lower alkylpiperazinyl(lower)alkyl, 

(7) lower a!kylthio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxy(lower)alkyI, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

(11) aryl which may have one or more suitable 
substituent(s), 

( 12) cyano, 

(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) estcrified carboxy(lo wer)alkenyl, 
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50 



55 



60 



65 



70 



R 3 is indolyl or -NH-R* [wherein R« is 

(1) aryl which may have one or more suitable 
substituent(s), 

(2) pyridyl which may have one or more suitable 
substituent(s), or 

( 3 ) C3-C„ cycloalfcyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)alkyIamino, 

with proviso that when R 4 is hydrogen, then R> is lower , lfcy| 
or C,-C, cycloalkyl(lower)alkyI, 
° r a salt thereof, 

which comprises, 

O) reacting a compound of the formula (II) : 



R*-f 




(ID 
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a compound of the formula (Hi); 



0 

II 

HO — C — R3 

cud 

derivative or t salt thereof to give a com 

6 CaCOm P 0und °fthcfo rmula 




therein R', Rl)R , andR4 
thereof, 

(2) rCaClin ^ impound of the f 0rraula 



are each as defined above. 
(IV): 



H 



R2 
(TV) 
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^herein R 2 r 3 „ _, ^4 

' R ' ^ R Cach « defined above or , , 

'hereof with a . ' r a salt 

a compound of « he formula (V): 



X-R' 
(V) 



Whcrein R*isas defined above X is ha, 

'ogiveaco, „ gCn, ° r * th —f 

« e a compound of the formula (I)- 




wf, erei n R' p j . _ 4 

• R , R are „ £h aj fc(h - 

or « thereof, 
(3 » "'^....^.d of, heformula 




wherein R 2 R 3 d-», , A 

< R , R and A a,. eaeh as dcfincd ^ 

7 lsrc,c,,vtit ' i ™ i — 

" ,e ' e0fWi,h S "~ »H ht formilIa (V „ ): 
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115 



120 



125 



130 



hnQ 

(VII) 

wherein - N Q is saturated heteromonocyclic group 
containing at least one nitrogen atom, which may have 
one or morc suitab]e gub .- ||tuenl(j) or ^ ^ 

Privative at the imino group or salt thereof to give a 
compound of the formula (la): 



" /"" N 

- C 7n N 0 




da) 

° r a salt thereof, or 
(4) reacting a compound of the formula (VI); 



f 



COOH 

r \ II 

NH- C-R3 




R2 

(VI) 
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therein R>, R>, R< and A arc cach aj defined 

or its reactive derivative at the carboxy group or a 

salt thereof with a compound of the formula (VIII); 



R 8 

(vni) 



wherein R' j s hydrogen, lower alkyl, 
hydroxy(low e r)alkyl, R 4 is lower alkyl, 
hydroxy(,ower)alkyl, aryl(lower)alkyl or pyridyl, or its 
reactive derivative at the imino group or a salt thereof to 
g>ve a compound of the formula (lb): 



or 




R2 

(lb) 



w herein R 2 R 3 j>* d? ni . . . 

n « . K , K , R , R and A are each as defined 

above, or a salt thereof. 
A pharmaceutical composition which comprises, as an active 
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ingredient, a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof in admixture with pharmaceutical^ 
acceptable carriers. 

9. A use of compound of claim 1 or a pharmaceutical^ acceptable 
salt thereof as a cholecystokinin antagonist. 

10. A method for treating or preventing cholecystokinin-mediated 
diseases which comprises administering a compound of claim 1 or 
a pharmaceutical^ acceptable salt thereof to human or animals. 

11. A process for preparing a pharmaceutical composition which 
comprises admixing a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof with a pharmaceutical^ acceptable 
carrier. 
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